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3. Ropciclosyi in General. 
31. Statistics. 


313. Statistics on special topics. 


313 385. Railway statistics in general. 


L.N.E.R. Statistics. — Railways, Roads, Canals (New book) . 


38. Commerce. Communications. 


385. Railways from a general, economic and financial 
point of view. 

385. (02. Railway handbooks, treatises, etc. 

The Railway Handbook, 1946-1947 (New book) 


385. (06. ‘Societies, associations, scientific congresses. 


385. (06.111. International Railway Congress Association. Official 
documents. 


Official information issued by the Permanent Commission of the International 
Railway Congress Association : 
Meeting held by the Permanent Commission in Brussels, on the 15th #e- 
bruary 1947. Appendix: List of Members of the Permanent Commission 
(15th February 1947) sh Sesame? ENR eal Bots Rete : 
Final summaries adopted at the XIVth Session of the International Railway 
Congress Association (Lucerne, June 1947) : : x 


385. (06.112. International Railway Congress Association. Proceedings. 


Summary of the Proceedings at the XIVth Session eee ee of the Inter- 
national Railway Congress Association , ; A 4 


Fourteenth Session, Lucerne, 23-28 June 1947. General Proceedings in Section 
_ and in Plenary Meetings. 
ist Section. — Way and Works: Inaugural meeting . 


2nd and 5th Sections meeting jointly : 


2nd Section. — Locomotives and Rolling Stock. 
5th Section. — Light aa and Colonial Railways. 
Inaugural meeting ; AN WRLC 


Month. 


September. 


March. 


June. 


August. 


November, 


Pages. 


880 


718 


939 


954 


385. (06.119. Miscellaneous. 


The International Railway Congress Association and the Centenary of the Swiss 
Railways ; : 


385. (09. History, description of railways, ete. 
The history of the centenarian Hungarian Railways, by Ladilaus VARGA 
The Swiss Federal Railways during the war, by G. DREYER 


The centenary of the Danish State Railways 


The London Midland & Scottish Railway Company. — A record of pee scale 
organisation and management, 1923- 1946 (New book) . : : 


De IJzeren Weg. — Holland bouwt op. ee oe — Reconstruction in 
Netherlands.) (New book) ieee Rane! hy, 


The Swedish State Railways, by Arne SJOBERG 


385. (092. Biographies. Obituary notices. 
John J. PELLEY 


385. (093. History. 


The International Railway Congress Association and the Centenary of the Swiss 
Railways : 


385 .3. State control over railways. 


Railway inspection (New book) 


385 5. Staff. 
385 .o1. Relations between staff and management of railways. 


385 .517. Institutions founded by the management of railways for the 
benefit of the staff. 


385 .517.7. Tenement houses. 


The interest the Railway Companies would have in building houses for their 


staff of all ranks, or in assisting the building of such houses (Question IV, 
14th Congress). 


Report (Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxemburg, Norway, Netherlands and 
Colonies, Poland, Portugal and Colonies, Rumania, Sweden, Switzerland, 
Czechoslovakia, Turkey and Jugoslavia) by E. L. ANTONUCCI 


Supplement to report, by A. P. J. BALL 
Special Report, by F. PINTO TEIXEIRA . 
Supplement to report, by E. L. ANTONUCCI 


Month. 
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621. Mechanical and electrical engineering. 


621 1. 
621 .13. 


Steam engineering. 
Locomotive engines. 
621 .13(09. Historic. 


The locomotives of Sir Nigel Gresley, by O. S. NOCK (New book) . 


621 131. 
621 .131.1. 


Theory of the locomotive. 
Tractive power. Power developed. 


The development of locomotive power at speed 


621 132. Various types of locomotives. 


621 132.3. 


Passenger train locomotives with 4 or more coupled wheels. 
4-8-2 class « 15F » locomotives for the South African Railways (New book) 
Norfolk & Western steam switcher has automatic controls . 


The « Liberation » locomotive — 2-8-0 type with double bogie tender for Euro- 
pean use (New book) A Saker A: 


2-8-4 locomotive of the Roumanian State Railways, by A. ZANESCO 


5621 .132.5. Goods locomotives with more than 6 coupled wheels. 


4-8-2 class « 15 F » locomotives for the South African Railways (New book) . 


The « Liberation » locomotive — 2-8-0 ie with double Hees tender for Euro- 
pean use (New book) é : 


621 .132.8. Special types. Steam railcars, etc. 


Norfolk & Western steam switcher has automatic controls . 


624 133. Production of steam in locomotives. 


621 .133.1. Petroleum. Fuel consumption of loco- 


motives. 


Combustion. Fuel. 


‘The oil firing of steam locomotives. A survey of the present position in certain 
European and Overseas countries, by F. STRAUSS . SS: came 


Conversion from coal to oil burning 


i621 133.3. Boiler. Plates. Tubes. 


Research into the causes of locomotive boiler explosions, by M. CHAM . 


} . . . . 
621 138. Laying up and maintaining the locomotives. 


Lighting « Trolley » for enginehouses 
(J 


Month. 


July. 


November. 


September. 


October. 
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December. 


September. 
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July. 


November. 


May. 
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992 
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837 
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629 


621 .3. Electrical engineering. 
621 .32 Electric lighting. 


Lighting « Trolley » for enginehouses 


621 33. Electric railways and tramways. Railway electrification. 


Individual axle drive. Mechanical systems used on electric locomotives and 
railears, with an indication of the résults obtained in service on railways of 
all kinds (to be continued), by Adolphe-M. HUG 


Chapter III 
Chapter IV 
621 .4. Air, gas and oil engines. 
621 .43. Ignited-gas engines. Internal combustion engines. 


6241 431. General. 
621 .431.7. Various applications. 
621 .431.72. Railway traction. 


Light railcars for colonial railways, by J. L. KOFFMAN 


621 438. Gas-turbine engines. 
Gas turbines for railway traction 


Gas turbines for traction purposes. A summary of German developments 


623. Military and naval engineering. 


Longmoor Military Railway. — Transportation ape Centre of the ee of 
Royal Engineers (New book) Ae ae : 


624. Bridges and roofs, 


624 .6. Arched bridges. 
624 63. Concrete arched bridges. 


Luzancy bridge, France 


624 .7. Composite structures. 


The welded bridge over the river Birs, near Barschwil, Swiss Federal Railways, 
by F. BUHLER 


625. Railway and road engineering. 


625 .1. Railway engineering. Way and works. 
625 14. Permanent way. 


La réalisation d’une voie ferrée de qualité. Les résultats techniques, économiques 
et sociaux de quinze années d’organisation. (The creation of a high-class 
railway track. Technical, economic and social results of fifteen years of 
organisation) by R. CAMPUS (New book) 


Asphalt ballast, welded rails, good pele solve this station-track vain 
by John R. SCOFIELD : 3 


June. 


September. 


October. 
December. 


July. 


January. 


May. 


September. 
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October. 
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Pages. 


629 


823 
885 
999 


655 


143 


086 


882 


918 
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Month. P. 5 
625 142. Supports. ye 
Sleepers: a) different types; b) maintenance methods; c) financial comparison 
(Question I, 14th Congress). 
Report (America, Great Britain, India, Dominions, Protectorates and Colonies, 
Ghinagandeley pts byt. C.ALeTRAING<* 3. <0 Mn ee EE ee January. 49 
Report (Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxemburg, Norway, Netherlands and 
Colonies, Poland, Portugal and Colonies, Rumania, Sweden, Switzerland, h 
Czechoslovakia, Turkey and Jugoslavia), by O. LEDUC EU: March. 361 
SPeCinlmReDOr’eDYaUELV AINE FOUN @ git me ae Mee eee, em BORNE rs eee Ni April. 481] 
General Proceedings in Section and in Plenary Meeting. . . . . . November. 941 
625 145. Rails and their fastenings. 
A. R. E. A. adopts 3 new rail designs . a os 2 et eae. te ‘ June. 631 
625 .143.3. Wear and breaking of rails. 
Testing with Magnaflux on the D. & R.G. W., by RAY McBRIAN. . . . November. 986 
625 .143.4. \Rail joints. 
Nine years of strip welding on the New Haven, by A. L. BARTLETT . .. December. 1051 
625 144. Platelaying. 
625 .144.4. Platelaying. Staking out, ballasting, etc. 
Big special track-work job goes in smoothly, by T. H. BEEBE. . . . =. June. 610 
Hiiicmne yw apallastecleanecrriseciitereniy iceman | militia lie) od aewNl el ce Bole > 619 
Testing with Magnaflux on the D. & R. G. W., by RAY McBRIAN . ; : 2 November. 986 
625 .2. Railway rolling stock. 
Lightening the rolling stock. Reduction in the weight of rolling stock (pas- 
senger and goods) by: a) choice of the method of construction; b) use of 
special steels; c) use of alloys (Question II, 14th Congress). 
Report (America, Great Britain, India, Dominions, Protectorates and Colonies, 
(Cinltine, Gvavel (Benen), Vey dOyagS MN AWfo AMUNRENIME 4 January. ] 


Report (Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxemburg, Norway, Netherlands and 
Colonies, Poland, Portugal and Colonies, Rumania, Sweden, Switzerland, 


Czechoslovakia, Turkey and Jugoslavia), by R.GUIGNARD . . . . February. 153 
Report (Light Railways and Colonial Railways of all countries), by oe 

W. A. VRIELYNCK snl Fe ad: > 
EueciliReporteoyadader AGUINAGAY 8 hie oe et oe Bl April. 487 
November, 956 


General Proceedings in Section and in Plenary Meeting . 


625 .21. Principal parts of the vehicles. 


625 .212. Axles. Wheels. Tyres. Balancing of the wheels. 


Safe stresses in axles. Determination of axle shape and dimensions, by M. KAM- 


IMB DIENDIR 8 Sy ee Pa ee es a July. 674 


625 .23. Passenger coaches. 
Weight reductions in passenger cars 


625 .6. Light railways. Tramways. 
625 .61. Light railway engineering. 
625 .616. Locomotives. 


Light railcars for colonial railways, by J. L. KOFFMAN 


656. Transport by road, rail, etc. 


Les transports en Belgique depuis la libération, par le MINISTERE DES COM- 
MUNICATIONS (Belgique). (Transport in Belgium since the liberation, by the 
Ministry of Communications, Belgium) (New book) . 


656 .(02. General treatises. 


Traité d’exploitation des transports (Treatise on the organisation of transport), 
by P. DE GROOTE (New book) . Sel a , 


656. 2. Carriage by railway. Railway working. 

656 .21. Station working. 

656 .22. Trains, 

656 .222. Train working. 

656 .222.5. Passenger service. 

As regards passenger traffic, to report on the best policy for the organisation 
of the train services from the points of view of frequency and composition 
of trains, to ensure successful transport at the lowest possible cost, whilst 
giving passengers reasonable facilities. To consider in turn the cases of steam 
and electric lines, showing the extent of using steam trains and railcars for 
the former, and electric motor coaches and electrically driven trains for the 


latter, on lines with heavy, average and light traffic, during and outside rush 
hours of the day (Question III, 14th Congress). 


Report (America, Great Britain, India, Dominions, Protectorates and Colonies, 
China and Egypt), by R. J. HARVEY 


Report (Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxemburg, Norway, Netherlands and 
Colonies, Poland, Portugal and Colonies, Rumania, Sweden, Switzerland, 
Czechoslovakia, Turkey, Jugoslavia), by M. LORRIOT . 


Special Report, by E. F. Baron VAN HAERSOLTE 
Supplement to report, by M. LORRIOT . 


656 226. Luggage and parcels service. 


Expediting miscellaneous traffic on the L.M.S.R. . 


656 .23. Traffic and rates. 
656 .234. Rates and conditions for carrying passengers and luggage, dogs 
and miscellaneous articles. Tickets. Free passes. Reduced fares. 


Tickets, by Lionel WIENER. — Part E : Ticket repre OD of en eprcal 
tickets. (Concluded.) . vee 


Month. 


February. 


July. 


October. 


July. 


January. 


January. 
April. 
May. 


September. 


July. 


931 


711 


17 


866 


685 


656 .25. Safety precautions. Signals. 


Railway Signalling and Communications. — Installation and maintenance (New 
book) 2 


Cours d’exploitation des chemins de fer. Tome II : Exploitation technique. Ssigna- 
lisation. Enclenchements. Commande  centralisée, Dispatching. (Railway 
operating course. Vol. II : Equipment used in connection with traffic operation. 
Signalling. Interlocking. Centralised traffic control. Dispatching or Control of 
train movements), by U. LAMALLE (New book) 


656 .251. Signals in general. 


Association of American Railroads (A. A. R.) -—— American Railway Signaling 
and Practices. Chapter II: Symbols, Aspects and indications (New book) . 


656 .254. Apparatus for communicating information at long distances. 
Alarm bells and special warning devices. Telegraph. Telephone. 
Communication between stations and trains in motion. Various sys- 
tems of working. Train dispatchers. Automatic train control. 


Carryphone in service on Pennsylvania, by W. R. TRIEM . 
Radio in railroad tunnels 


American Railway Signaling Principles and Practices. — Chapter IV: Centra- 
lized traffic control (New book) . aie 


665.885. 
Nine years of strip welding on the New Haven, by A. L. BARTLETT . 


Autogenous welding. 


669. Metallurgy and assaying. 
Weight reductions in passenger cars 


Lightening the rolling stock. Reduction in the weight of rolling stock (pas- 
senger and goods) by: a) choice of the method of construction; b) use of 
special steels; c) use of alloys (Question II, 14th Congress). 


Report (America, Great Britain, India, Dominions, Protectorates and Colonies, 
China and Egypt), by Eyre A. W. TURBETT 


Report (Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxemburg, Norway, Netherlands and 
Colonies, Poland, Portugal and Colonies, Rumania, Sweden, Switzerland, 
Czechoslovakia, Turkey and Jugoslavia), by R. GUIGNARD 


Report (Light Railways 
W. A. VRIELYNCK 


Special Report, by J. de AGUINAGA 


and Colonial Railways of all countries), by 


General Proceedings in Section and in Plenary Meeting . 


69. Building. 


691. Materials. Processes. Preservatives. 


Methods of improving strength, durability and wear resistance of concrete . 


Month, — 


September. 


December. 


June. 


October. 


December. 


February. 


January. 


February. 


» 


April. 


November. 


June. 


Pages. 


1056 


1057 


624 
627 


936 


1051 
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7. Fine arts. 
72. Architecture. 
725. Public buildings, 


725. 3. Transportation and storage. 
725 31. Railway passenger stations. 


What about our railroad stations? By J.-C. SHERRICK 


725 32. Railway freight houses. 


Large concrete building takes a trip . 


Month. 


October. 


July. 


Pages. 


924 
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No. 1. — JANUARY 1947. 


I. Lightening the rolling stock. Reduction in the weight of rolling stock (pas- 
senger and goods) by: a) choice of the method of construction; b) use of 
special steels; c) use of alloys (Question II, 14th Congress). Report 
(America, Great Britain, India, Dominions, Protectorates and Colonies, | 
China and Egypt), by Eyre A. W. Tursetr. : : 3 ; ’ : F 4 625 .2 & 669 


II. As regards passenger traffic, to report on the best policy for the organisa- 
tion of the train services from the points of view of frequency and cempo- 
sition of trains, to ensure successful transport at the lowest possible cost, | 
whilst giving passengers reasonable facilities, To consider in turn the cases 
of steam and electric lines, showing the extent of using steam trains and 
railcars for the former, and electric motor coaches and electrically driven 
trains for the latter, on lines with heavy, average, and light traffic, during 
and outside rush hours of the day (Question III, 14th Congress). Report 
(America, Great Britain, India, Dominions, Protectorates and Colonies, | 
Clatina, ondch THopyog aloe lets Ve DeUN Ame a Bg ea ee AFM 656022215 


Tl. As regards passenger traffic, to report on the best policy for the organisa- 
tion of the train services from the points of view of frequency and compo- 
sition of trains, to ensure successful transport at the lowest possible cost, 
whilst giving passengers reasonable facilities. To consider in turn the cases 
of steam and electric lines, showing the extent of using steam trains and 
railears for the former, and electric motor coaches and electrically driven 
trains for the latter, on lines with heavy, average, and light traffic, during 
and outside rush hours of the day (Question II, 14th Congress). Report 
(Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxemburg, Norway. Netherlands and 

. Colonies, Poland, Portugal and Colonies, Rumania, Sweden, Switzerland, 
Czechoslovakia, Turkey, Jugoslavia), by M. Lorrior .. Coins Lane 29 | 696 .222.5 


V. Sleepers: a) different types; b) maintenance methods; c) financial compa- 
rison (Question I, 14th Congress). Report (America, Great Britain, India, 
Dominions, Protectorates aid Colonies, China and Egypt), by J. C. L. Train 49 6254S. 
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No. 2. — FEBRUARY 1947. 


. Lightening the rolling stock. Reduction in the weight of rolling stock (pas- 


senger and goods) by: a) choice of the method of construction; b) use of 
special steels; c) use of alloys (Question I, 14th Congress). Report 
(Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and 
Colonies, Greece, Hungary, Italy, Luxemburg, Norway, Netherlands and 
Colonies, Poland, Portugal and Colonies, Rumania, Sweden, Switzerland, 
Czechoslovakia, Turkey and Jugoslavia) by R. GUIGNARD . 


Lightening the rolling stock, Reduction in the weight of rolling stock (pas- 
senger and goods) by: a) choice of the method of construction; b) use of 
special steels; ¢) use of alloys (Question II, 14th Congress). Report 
(Light Railways and Colonial Railways of all countries) by W. A. VRIE- 
LYNCK 2h AT OO eee ee eee ae 


Weight reductions in passenger cars . 


NEW BOOKS AND PUBLICATIONS : 
La réalisation d’une voie ferrée de qualité, Les résultats techniques, éco- 
nomiques et sociaux de quinze années d’organisation. (The creation of 
a high-class ‘railway track. Technical, economic and social results of fifteen 
years of organisation) by R. Campus 


OBITUARY : 
John J. PELLEY 


No. 3. — MARCH 1947. 


. The interest the Railway Companies would have in building houses for 


their staff of all ranks, or im assisting the building of such houses 
(Question IV, 14th Congress). Report (Belgium and Colony, Bulgaria, 
Denmark, Spain, Finland, France and Colonies, Greece, Hungary, Italy, 
Luxemburg, Norway, Netherlands and Colonies, Poland, Portugal and 
Colonies, Rumania, Sweden, Switzerland, Czechoslovakia, Turkey and 
Jugoslavia) by HE, L. ANntTonuccr : : 


The interest the Railway Companies would have in building houses for 
their staff of all ranks, or in assisting the building of such houses 
(Question IV, 14th Congress). Supplement to report, by A. P. J. Batt 


Sleepers : a) different types; b) maintenance methods; c) financial compa- 
rison (Question I, 14th Congress). Report (Belgium and Colony, Bulgaria, 
Denmark, Spain, Finland, France and Colonies, Greece, Hungary, Italy, 
Luxemburg, Norway, Netherlands and Colonies, Poland, Portugal and 
Colonies, Rumania, Sweden, Switzerland, Czechoslovakia, Turkey and 
Jugoslavia) by O. Lrepuc oe. ; 


The International Railway Congress Association and the Centenary of the 
Swiss Railways : : 


. OFFICIAL INFORMATION issued by the Permanent Commission of the Inter- 


national Railway Congress Association : 
Meeting held by the Permanent Commission in Brussels, on the 15th Fe- 


bruary 1947. Appendix: List of Members of the Permanent Commissi 
(15th February 1947). Stars 
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I. Special Accounts summing up the Reports on the question for discussion i i a 
at the fourteenth session of the International Railway Congress Asso- 
ciation (Lucerne, 1947). 
Section I. — WAY AND WORKS: 
,~ Question I, — Sleepers: a) different types; b) maintenance methods; 
e) financial comparison, by J. VAN Run . - F , ie} an oe 481 | 625 .142 


Section Il. — LOCOMOTIVES AND ROLLING STOCK: 
Question II. — Lightening the rolling stock. Reduction in the weight of 
rolling stock (passenger and geods) by: a) choice of the method of 
construction; b) use of special steels; c) use of alloys, by J. pr! Acurnaca 487 | 625 .2 & 669 


Section IN. — WORKING : 


Question III, — As regards passenger traffic, to report on the best policy 
fer the organisation of the train services from the points of view of 
frequency and composition of trains, to ensure successful transport at 
the lowest possible cost, whilst giving passengers reasonable facilities. 
To consider in turn the cases of steam and electric lines, showing the 
extent of using steam trains and railcars for the former, and electric 
motor coaches and electrically driven trains for the latter, on lines with 
heavy, average, and light traffic, during and outside rush hours of the 
day, by E. F. Baron vAN HAERSOLTE  . : ; 2 as, Le ke Vere ee 501 | 656 .222.5 


Section IV. — GENERAL : 
Question IV. — The interest the Railway Companies would have in build- 
ing houses for their staff of all ranks, or in assisting the building of such 
InNtees, joy ID Jeo UNA , 5 cg lll CC 506 | 385 .517.7 


Section V. — LIGHT RAILWAYS AND COLONIAL RAILWAYS: 


Quegstion II, (Section II) above applied to Light Railways and Colonial 
Railways ; : ; . , : ae: f sy ghee © ad Se 5296 | 625 .2 & 669 


II. The history of the centenarian Hungarian Railways, by Ladilaus Varca 527 | 385 (99 (.439) 


No. 5. — MAY 1947. 


I. The interest the Railway Companies would have in building houses for 
their staff of all ranks, or in assisting the building of such houses 
(Question IV, 14th Congress). Supplement to report, by E, L. debian 529 | 385 .517.7 


Il. As regards passenger traffic, to report on the best policy for the organi- 
sation of the train services from the points of view of frequency and 
composition of trains, to ensure successful transport at the lowest possible 
cost, whilst giving passengers reasonable facilities. To consider in turn 
the cases of steam and electric lines, showing the extent of using steam 
trains and railcars for the former, and electric motor coaches and 
electrically driven trains for the latter, on lines with heavy, average, and 
light traffic, during and outside rush hours of the day iis Ii, 
14th Congress). Supplement to report, by M. Lorriot. . 551 | 696 .222.5 
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Ill. The Swiss Federal Railways during the war, by G. Dreyer (to be 
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IV. Research into the causes of lecomotive boiler explosions, by M. Cam. 583 | 621 .143.3 

V. Gas turbines for traction purposes. A summary of German developments. 586 | 621 .438 (.43) 
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I. The Swiss Federal Railways during the war, by G. Dreyer (concluded) . 591 | 385. (09 (.494) 
II. Big special track-work job goes in smoothly, by T, H. Besse. : : 610 | 625 .144 (.73) 
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IV. Carryphone in service on Pennsylvania, by W. R. TrRmM . . . . 624 | 656 .254 (.73) 
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VI. Lighting « Trolley » for enginehouses E , : ; ‘ ; : ; 5 629 | 621 138 (.42) 

& 621 32 (42) 
VII. A. R. E. A. adopts 3 new raii designs. : : : ; ae ; ; 634 | 625 .143.1 (.73) 


VIII. Methods of improving strength, durability and wear resistance of concrete 637 | 691. (06 (.73) 
IX. Final summaries adopted at the XIVth Session of the International Railway 
Congress Association (Lucerne, June 1947) ; ; : : : : 3 : 647 | 385. (06 .111 


X. MontTuiy BIBLIOGRAPHY OF RAILWAYS 33 | 016 .385. (02 


No. 7. — JULY 1947. 


I. Light railcars for colonial railways, by J. L. Korrman . 655 | 621 .451 .72 & 625 .61 
II. Safe stresses in axles, Determination of axle shape and dimensions, by 
M, KaMMERER 674 | 625 .212 
III. Tickets, by Lionel Wiener. — Part E : Ticket Sage cag of tariffs, Special 
tickets. (Concluded.) ‘ rae Nae 685 | 656 .234 


IV. Large concrete building takes a trip 705 | 725 .52 (.73) 


V. New Books AnD PUBLICATIONS : 


Traité d’exploitation des transports (Treatise on the organisation of transport) , 


by P. Dr Groote’. T4141 | 656. (02 


The locomotives of Sir Nigel Gresley, by O. S. Nocx 744 | 621 .13 (09 (.42) 
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No. 8. — AUGUST 1947. 


FOURTEENTH SESSION, LUCERNE 23-28 JUNE 1947. 
Summary of Proceedings. 
List of the papers published . 


Programme of events 
List of the participating Administrations and affiliated Organisations 


General list of delegates : 
I. Delegates of the Permanent Commission 


II. Members appointed by adherent Governments and by affiliated Rail- 
way Administrations and Organisations gr ec Rh ne ute 3 


Alphabetical index of delegates who attended the Congress 
Opening Ceremony of the Session 

General Officers of the Session 

Officers of sections 

Programme of sectional meetings . 


Summary report of discussions in sections : 
Section I 


— II and V meeting jointly 
— I 
— IV 


Revision of the Rules and Regulations of the International Railway Con- 
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14th. SESSION (LUCERNE, 1947). 
QUESTION II. 
Lightening the rolling stock. 


Reduction in the weight of rolling stock (passenger and goods) by : 
a) choice of the method of construction; 
b) use of special steels; 
c) use of alloys. 


REPORT 


(America, Great Britain, India, Dominions, Protectorates and Colonies, China 
and Egypt), 


by Eyre A. W. TURBETT, 


Assistant Chief Mechanical Engineer, Southern Railway. 


The lists hereafter give a summary, compiled from the replies to the Ques- 
tionnaire on the above subject, received from the following Railway Companies: 


Great Western Railway. 

London, Midland & Scottish Railway. 

London & North Eastern Railway. > Great Britain. 
Southern Railway. 

London Passenger Transport Board. 


Association of American Railroads. 

Bessemer & Lake Erie Railroad Company. 

The Baltimore & Ohio Railroad Company. United States of America. 
The Pennsylvania Railroad. 

Reading Company. 


Ceylon Government Railway. 


Great Indian Peninsula Railway. 


North Western Railway. India. 


1 
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Iraqi State Railways. ; 
New Zealand Government Railways. 


Kenya & Uganda Railways & Harbours. 


Sudan Railways. 


January 1947 


Africa. 


The Association of American Railroads state that the information supplied 
by them will serve as a reply for all Railways in the United States of America, 
who received a copy of the Questionnaire, other than such lines as may elect 


to reply direct. 


The South African Railways and Harbours gave general comments on the 


subject in question. 


(i) — VEHICLES CARRYING PASSENGERS OR FREIGHT VEHICLES i. e. 
LUGGAGE AND BAGGAGE CARS RUNNING IN PASSENGER TRAINS. 


(la) Wheels and axles. 


QUESTION. 


‘What diameter 
standard ? 


wheel is considered 


What is the width of the tyre ? 


Are they tyred wheels or one wear 
wheels ? i.e. the tread or tyre on in- 
tegral part of the wheel centre. If 
the former, of what material is the 
wheel centre made ? 


Of what material are the axles made ? 
i.e. grade of steel or alloy steel. 


Do you use hollow: axles ? 
If so, are they: 
Forged ? 
or 
Machined from solid ? 


(1b) Axleboxes. 
What type of axleboxes are used ? 


Have you any constant ratio-weight of 
axleboxes with size of journal ? 


Are roller bearing axleboxes used ? 


SUMMARY. 
For the metre gauge 283”. 
For the 4/83” gauge the diameters vary 
from 31” to 433’. 
Metre gauge 42’. 
For standard 4/83”. 
44’ to OM’. 
Tyred wheels are mostly used with steel 
centres. 


Gauge vary from 


Majority use steel 35 to 40 tons per sq. 
in. tensile. 


No. Hollow axles believed to have 
been originally introduced in the 
U.S.A. Proposed for future 36” dia. 
wheels on the Great India Peninsula 
Railway. 


Solid or divided type of axlebox mostly 
used with half bearing. 


No. 


Roller type bearing is slightly in favour. 
Roller bearings are generally adopted 
as modern practice in the U.S.A., Cey- 
lon, New Zealand, Iraqi and the Lon- 
don Passenger Transport Board. 
Other railways have only reached the 
experimental stage by having a few 
vehicles fitted. 
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Of what material are the axleboxes 
made; cast iron, cast steel or fabricat- 
ed electric welding process ? 


(1c) Springs. 


How many individual spring nests or 
groups of springs are used between 
the bolster and the axlebox ? 


What is the combination of such 
springs, coil, i.e. helical or volute, 
elliptic or half elliptic ? 

Are any anti-vibration pads used of 


rubber or other synthetic materials ? 


(id) Bogie frames. 


What type of bogie frame is considered 
standard ? i.e. equalising beam type ? 


Single or double bolster ? 
Without springs plank ? 


Is the bogie frame of cast steel, fabri- 
cated and rivetted or fabricated and 
welded ? 


(ie) Bogie brakework. 

Are all wheels braked ? 

How many blocks per wheel? 

Of what material are the brake blocks ? 


Are the brakes solid or renewable 
~ blocks keyed to brake holders ? 


The assumption relating to the foregoing 
is that the braking effort is applied 
on the tread of the wheel? 


Bolster 
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Use of cast iron to specification or cast 
steel equally divided. Fabricated 
electric welding of axleboxes. Fabri- 
cated construction is in the develop- 
ment stage in the U.S.A. The London 
Passenger Transport Board and Cey- 
Jon Railway have also had experience 
of this method of construction. 


Le) 


groups mostly favoured, dependent on 
design of truck. 


Combinations vary between coil, half 
elliptic, elliptic, and volute springs. 


The use of rubber pads is slightly fa-, 
voured. 


swing link suspension with 
springs over axleboxes mostly favour- 
ed. 


Single bolster with spring plank favour- 
ed. 


Fabricated frames rivetted or welded 
are mostly favoured. Fabricated and 
welded frames. The U.S.A. have this 
type of construction in the experimen- 
tal stage. It has also been adopted as 
modern practice by the London Pas- 
senger Transport Board, London Mid- 
land and Scottish (Gt. B.) and New 
Zealand Railways. 


Yes. 
Two blocks per wheel. 
Cast iron. 


Renewable blocks keyed to holders 
mostly used. 


Yes. 
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What is the experience (if any) of None. Some in development stage. 


either disc or drum braking of the 
auto-motive type ? 


Is the braking power obtained by indi- 
vidual cylinder per wheel ? 


What medium is used therein: air, va- 
cuum, hydraulic or electric pneuma- 
tic ? 


What is the cylinder pressure Ib./sq. 
inch of the medium used ? 


Are any of the above details made of 
special steels, ferrous or non-ferrous 
metals ? 


Which details of the brakegear are fa- 
bricated by electric welding process ? 


(if) Undertrames. 


What is the principle of your design ? 
e.g. is the theorem that the primary 
stresses in the underframe are those 
due to « paying load » or buffing and 
drawgear shocks ? 


Is it held that underframe should be of 
sufficient strength in itself to with- 
stand these stresses or is the under- 
frame and the body or superstructure 
considered as a combined unit ? 


How are the shocks due to the buffing 
and drawgear dissipated through the 
frame; e.g. is it considered they are 
resisted by the whole vehicle struc- 
ture ? 


Is the centre girder type of underframe, 
with side sills for supporting and at- 
taching the body or superstructure, 
preferred to the solebar type (two 
per frame headstock to headstock) 
and constituting the main members of 
the structure ? 


Drum braking. U.S.A. have this type 
of braking under consideration and is 
in the development stage. The G.W. 
R. (Gt. B.) have used drum brakes on 
Diesel cars, but results have not prov- 
ed as satisfactory as brakes applied to 
the tread of wheels. 


No. 


Use of air or vacuum equally divided. 


Air varies from 50 to 90 lb. per sq. inch. 
Vacuum varies from 9 to 11 Ib. per sq. 
inch. 


No. 


Majority of cases there is no electric 
welding, but four companies electric- 
ally weld brake shaft arms to shafts. 


Generally calculated on the paying load 
plus buffing and drawgear shocks. 


Generally. Underframe itself. 


Generally through the underframe only. 


Opinions are equally divided between 
the two methods, and it would appear 
the centre girder is coming into fa-. 
vour. U.S.A. generally adopt the cen- 
tre girder type. 
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In considering the strength of the sole- 
bar type frame, what portion of the 
stresses due to the various forces, are 
viewed as beiny absorbed by the lon- 
gitudinal members, thereby reducing 
the stresses in the solebar ? 


Are any special high tensile or rustless 
steels used ? 


If so, which members of the underframe 
are made thereof ? 


Is cast steel used for any unit portion 
of the underframe ? e.g. headstock to 
bolster. 


Alternatively, are any of the members 
made of ferrous or non-ferrous al- 
loys ? 


Are the underframes assembled by elec- 
tric welding process ? 


(1g) Draw and buffing gear. 


What is the standard type; side buffers, 
with hook drawgear, or centre cou- 
pler ? 


What is the spring medium; te. steel or 
india rubber ? 


BULLETIN OF THE INT. RatLway Concress ASSOCIATION by 


Where Jongitudinals are continuous be- 
tween the bogie centres they are con- 
sidered as carrying a proportional 
share of the load with the solebars. 
Where longitudinals are not conti- 
nuous the solebars are taken as carry- 
ing the whole load. 


The majority do not use special high 
tensile or rustless steel. U.S.A. rail- 
ways — Yes. 

Special high tensile and rustless steels. 
U.S.A. railways are making extensive 
use of stainless and low alloy, high 
tensile steels in the construction of 
underframes. Aluminium has also 
been used for underframe members. 


Where special high tensile steels are 
used they are incorporated in the 
main underframe members, such as, 
solebar, longitudinals, diagonals and 
cross members. 


Steel castings are not used in the majo- 
rity of cases. U.S.A. sometimes use 
cast steel draft sill and/or bolster. 


Generally No. 


The majority appear to prefer rivetting 
of underframes. 

U.S.A. — Yes when steel is employed. 

Electric welding of underframes is the 
modern practice employed by the 
London Passenger Transport Board, 
L. M. & S. and L. & N. E. Railways of 
Great Britain. It would appear that 
it is frequently adopted in the U.S.A. 
but only as far as practicable. Sudan 
Railways have the matter under con- 
sideration for future underframes. 


Opinions are equally divided between 
side buffers with hook drawgear and 
centre coupler. 


Opinions appear to be equally divided 
on the use of rubber or steel springs. 
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Is the gear in alignment with the lon- 
gitudinal centre line of the wunder- 
frame or below the headstock ? 


Is the drawgear pull on the end longi- 
tudinal or behind the bolster ? 


Are the buffers self contained, mounted 
on the headstock ? 


Do you consider buffers of the self con- 
tained type being of less weight than 
buffers mounted with springs behind 
headstock ? 


Are any special high tensile steels used 
for the drawgear ? 


Ts an aluminium alloy used for the buf- 
fer cases or sleeves ? 


Are the buffer heads electric welded to 
the buffer shank or stem? 


What portion, if any, of the drawgear is 
fabricated by « resistance welding 
method » ? 


(1h) Foundation brake rigging. 


What type of brake cylinder is mounted, 
air, vacuum or hydraulic ? 


How many 
frame ? 


cylinders are used per 


What percentage of the tare weight of 
the respective type of vehicle is con- 
sidered desirable, e.g. 85 %, 75 % or 
65 % ? 


Are any special steels of high tensile 
properties used ? 


Of what material are the brake cylin- 
ders ? 
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50 % have gear in alignment with cen- 
tre line of underframe. 


50 %, have gear below centre line of 


underframe. 


Drawgear pull on the end longitudinal 
is favoured by a small majority. 


Where self contained buffers are used 
they are mounted on the headstock. 


Opinions appear to favour the self con- 
tained buffer being of less weight than 
buffers mounted with springs behind 
headstocks. 


Special high tensile steels for drawgear 
are not used by the majority of Com- 
panies, but is favoured by the U.S.A. 


No. 


No. 


None. 


Type of brake 
about equally 
cuum and air. 


cylinder mounted is 
divided between va- 


2 cylinders per frame are mostly used. 


Percentages vary from 65 % 
with two exceptions. 


to 90 % 


No. Except in interest of weight reduc- 
tion. 


Majority manufactured in cast iron. 

Whereas the general practice is to use 
cast iron or steel, it is interesting to 
note the U.S.A. Railways have in some 
cases used aluminium as the material 


for the manufacture of brake cylin- 
ders. 
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Is electric welding process used in the 
fabrication of the levers, fulcrum 
brackets and pull rods ? 


(1i) Heating, steam and electric. 


What is the medium used for heating 
coaching stock — steam or electric ? 


In either case, whence the source of 
supply ? 


Of what type are the through coupling 
hoses — india rubber or non-ferrous 
flexible tubing ? 


Are lavatory water heaters installed ? 
If so, what type and location thereof ? 


What is the material used for the main 
piping in the case of the steam heat- 
ing? The size thereof and the weight 
per foot run? 


What material is used for the insulation 
lagging of the main steam pipe ? 


(ij) Electric lighting equipment. 


What is the system? i.e. dynamo drive 
from the axle, feeding accumulators 
or is a generator set fitted ? 


In the instance of the latter, where ts 
the generator set located — on the un- 
derframe or in the body ? 


What is the type of lead — braided fa- 
bric or lead Covered, in the instance 
of the former, are they housed in 
metal conduits ? 
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Generally no. 


Steam for steam stock. 
for electric stock. 


Electric power 


From locomotive for steam stock. From 
power supply for electric stock. 
From steam generator on diesel loco- 
motives. 


India rubber is more generally used. 
Flexible metallic connectors are also 
used. 


Water heated mainly by steam water, 
heaters situated above or below basin. 
Others heated at water supply tank or 
electrically heated where power is 
available. 


Steel piping is more generally used vary- 
ing from 13” to 234” bore. 


Asbestos appears to be slightly preferred 
to hair felt. 


Dynamo drive from axle feeding accu- 
mulators is common _ practice for 


steam stock. 
Motor generator set is used for electric 


stock. 


Where used, generators sets are in all 
cases mounted on the underframe. 


Generally braided fabric is used and 
only in a few instances are they hous- 
ed in metal conduits, the latter prin- 
cipally in the U.S.A. 
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(ik) Air conditioning equipment. 


Is air conditioning equipment fitled ? 


If the answer is in the affirmative, 
from which of the foregoing electrical 
supply sources ts this drawn ? 


Where is the location of the ejection of 
conditioned air into the compart- 
ments ? 


Of what material is the ducting manu- 
factured ? 


What material is used for the insulation 
lagging thereof ? 


Confirm or otherwise if double glazing 
of all windows is adopted in connec- 
tion with air conditioning. 


(1) Body construction. 


Of what type is the standard vehicle 
i.e. compartment, corridor vestibule 
or saloon vestibule with lavatory ac- 
commodation ? 


If of the former, is there a body side 
door to each compartment ? 


Are the vestibules fitted with doors at- 
tached to the body ends ? 


In the instance of the bodies of the 
vehicles being made of steel, what are 
the physical properties thereof ? 


Are any synthetic and/or light materials 
used in building up the main fram- 
ing ? 
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Not generally fitted, except in U.S.A. 
modern stock. It appears that the 
fitting of air conditioning, is practi- 
cally universal in all modern equip- 
ment of the U.S.A. Railways, whereas 
in other countries it is only fitted on 
a few special vehicles or in the expe- 
rimental stage. 


Electrical supply drawn from axle dri- 
ven dynamo and batteries. 


The most common location of the ejec- 
tion is the centre of ceiling, but in 
three cases the position is floor level. 


Steel is the most common material used. 


A slight preference is shown for hair 
felt, but asbestos, cork, or fibre glass 
is used to a lesser degree. 


Double glazing of all windows appears 
to be the general practice. 


Generally all three types with lavatory 
accommodation are in use on main 
line services. 


Opinions seem to be divided on the 
practice of fitting side doors to each 
compartment. It appears however, 
that there is a tendency in new stock 
to dispense with a side door to each 
compartment. 


Yes. 


Mild steel average 50 000 Ib. per sq. inch 
tensile. 


No. 
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With what material is the exterior of 
the body framing covered ? 


In the instance of steel body framing, 
is electric welding process generally 
adopted ? 
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Steel panels of 16 S.W.G. appear to be 
in common use. The U.S.A. Railways 
have occasionally used aluminium. 


The practice of electric welding steel 
body framing appears to have been 
adopted by 50 % of the railways con- 
cerned. 


(1m) End vestibule through communication. 


What type is the end vestibule through 
communication ? 


Is the vestibule mainly supported on the 
body end, or is the stress taken back 
into the body roof framing ? 


Are any special steels used in the con- 
struction thereof ? 


Of what material is the collapsible fa- 
bric ? 


To what extent ts electric welding pro- 
cess adopted in the manufacture of 
the vestibules ? 


(In) Passenger accommodation. 


Generally speaking, tis the passenger 
seating arranged transversely across 
the vehicle or longitudinal ? 


In the instance of the compartment type 
stock, what are the dimensions be- 
tween the partitions, and seating space 
per passenger for the various classes 
of stock ? 


In the instance of the saloon type stock 
with transverse seating, what are the 
dimensions between the seat backs ? 


Is this dimension intended to include 
the space for fitting portable tables ? 


Enclosed flexible diaphragm. 


Supporting vestibule gangway on the 
body end appears to be the general 
practice. Some are supported on 
body and underframe. 


No. 


Canvas is mostly used. To a lesser de- 
gree rubber, leather and rexine cloth 
are also in use. 


The practice of electric welding seems 
confined to the fabrication of detail 
parts. 


Transversely is the common practice. 


Distance between partitions. 1st. class 
vary from 6/2” to 7/6’. 2nd. and 3rd. 
class vary from 5/0” to 6/8”. 

Seating space per passenger. 1st. class 
vary from 1/8” to 2/2”. 2nd. and 3rd. 
class vary from 1/3” to 2/0”. 


Back to back seats, Ist. class 7/03” to 


GALE ClAaSS #0184 LOOM a 
Seats facing in same direction. Ist. 
class approx. 4/0”. 2nd. and 3rd. 


class vary from 2/3” to 3/6”. 


In the case of back to back seats. Yes. 
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(lo) Lavatory accommodation. 


What are the number of lavatories per 
standard vehicle ? 


Of what type are the main fittings ? 

Is stainless steel used for the manufac- 
ture thereof ? 

(1p) Heating elements. 


What is the type of heater element used 
in both lavatories and compartments ? 


Efficiency : How many cubic feet per 
square foot of heater element ? 


Is the heating system under control of 
the passenger ? 


State briefly the location of the heater 


element. 


What material is used for the making of 
the heater elements ? 
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Varies with class of accommodation but 
2 lavatories per car seems to be the 
general practice. 


Porcelain. 


Very seldom. 


Gilled or fin type radiators in compart- 
ments. Lavatory heater adopted to 
suit. 


Vary from 8.75 to 40 cub ft. per sq. ft. 
In the majority of cases — Yes. 


Position is either under compartment 
seat or along body side or floor in 
saloons. 


Steel tube is mostly adopted, U.S.A use 
copper. 


(1q) Interior decoration and type of seating. 


Briefly, what is the scheme of decora- 
tion ? 


Are stainless steel mouldings or facias 
used ? 


Please state tf any other synthetic light 
materials, e.g. plastics other than tim- 


ber or fancy veneers on plywood are 
used, 


Are the seats built up on timber or steel 
framing or are they manufactured as 


a separate unit covered with the up- 
holstery ? 


There is no general scheme, it depends 
on the railway company and type of 
vehicle. Materials used are polished 
veneer panels, rexine covered panels, 


cellulose lacquer, pastel shades of 
paint. Ceilings painted white or 
cream. 


Very rarely used. 


Yes. Occasionally on a few railways. 


Generally timber and separate units. 
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Are the seats adjustable ? 


Are loose cushions fitted ? 


Are arm rests provided both at the body 
side and also to divide the seats ? 


In the instance of the seat framing being 
of steel, what are the physical pro- 
perties thereof ? 


State any other light materials used in 
the construction of the seats and seat 
backs. 


(ir) Interior metal furniture. 


Of what material are locks, latches, par- 
cel racks or commode handles manu- 
jactured ? 


In connection with any of the afore- 
mentioned details, are they fabricated 
by electric welding process ? 


(1s) Electric light fittings. 


What is the type of tllumination : bulk- 
head, bracket or fluorescent? ~— 


Of what material are the electric light 
fittings made ? 
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Chiefly — No. Except in the U.S.A. 
On the Pennsylvania Railroad the la- 
test innovation is the adoption of ro- 
tating and reclining seats. 

About 50 % use loose cushions. 


General practice to provide in Ist. class. 


Chiefly mild steel. 


50000 Ib. per sq. 
inch. 

Aluminium used occasionally, on the 
U.S.A. Railways and seats frames for 
the London Passenger Transport 
Board. 


Latches and locks. Brass. 
Parcel racks. Aluminium, brass or 
steel. 


Commode handles. Aluminium, brass. 


No, except in a few cases for seats fra- 
mes. 


Bulkhead lighting is the main type. 
Bracket type almost as common. In- 
creasing use of fluorescent lighting. 


Fittings : 
Shades 


Brass, plastic, bakelite, steel. 
: Glass or plastic. 


(2) — FREIGHT VEHICLES, OPEN AND COVERED, FOR THE TRANSPORT 
OF MINERALS, GENERAL MERCHANDISE AND EDIBLE FOODS 


(2a) Wheels and axles. 


Is the diameter and general dimensions 
of the wheels used for freight vehicles, 
the same as the wheels used for pas- 
senger stock ? 


If the answer is in the negative, give 
dimensions. 


Not usually the same, except on a few 
Railways. 


WES TAS ee 
Great Britain : 37” average. 
Others : From 28” to 30”. 
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Are solid (one wear) wheels with the 
tread or tyre an integral part of the 
wheel centre used ? 


If the wheels have removable tyres, 
what is the type of tyre securing ? 


Of what material are the axles made ? 


Are hollow axles used ? 


(2b) Axleboxes. 


What type of axleboxes are used ? 


Have you any constant ratio : weight of 
axlebox with size of journal ? 


Are roller bearing axleboxes used ? 


Of what material are the acxleboxes 
made: cast iron, cast steel or fabri- 
cated electric welding process ? 


(2c) Springs. 


How many individual spring nests or 
groups of springs are used between 
the bolster and the axlebox ? 


What is the combination of such springs, 


coll, i.e. helical or volute elliptic or 
half elliptic ? 


(2d) Bogie frames. 


What type of bogie is considered stan- 
dard ? 
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Mostly solid (one wear) wheel type, but 
a number are fitted with tyres later. 


Retaining ring, largely Gibsons. Sudan 
and Ceylon Railways use tyres shrunk 
on to wheel centres and secured by 
set screws. Indian Railways favour 
the Glut ring fastening. 


Steel similar to BSS. Report 24 — 
Part 1, Specification No. 3. 35-40 tons 
tensile. 


Only used experimentally by some Rail- 
ways (U.S.A.). 


Except U.S.A. Railways, open front and 
divided types. U.S.A. Railways, cast 
steel integral with side frames. 


Few only have a constant ratio for this. 


Very few used for special cases and ex- 
perimental. Experimental stage on 
U.S.A. Railways and Kenya and 
Uganda Railways. 


Cast steel generally. L. M.S. R. and 
L. & N. E.R.» (Gt. Br.) and Ceylon 
Railway are the only Companies 
which appear to have used fabricated 
and electric welded axleboxes. 


Various; between 1 group and 8 groups. 
1 or 2 groups generally used. 


Vast variation. 


Diamond 
mainly. 


frame and _ built-up type 
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Is the bogie frame of cast steel, fabricat- 
ed and rivetted or fabricated and 
welded ? 


(2e) Bogie brakework. 

Are all wheels braked ? 

How many blocks per wheei ? 

Of what material are the brake blocks ? 

Are the brakes solid or renewable blocks 
keyed to brake holders ? 

The assumption relating to the foregoing 
is that the braking effort is applied 
on the tread of the wheel ? 

What is the experience (if any) of 
either disc or drum braking of the 
auto-motive type ? 


Is the braking power obtained by in- 
dividual cylinder per wheel ? 

What medium is used therein: air, va- 
cuum, hydraulic or electric pneuma- 
tic ? 

What is the cylinder pressure Ib. sq. 
inch of the medium used ? 


Are any of the above details made of 
special steels, ferrous or non-ferrous 
metals ? 


Which details of the brake-gear are fa- 
bricated by electric welding process ? 


What system of handbrake on four- 
wheeled vehicles is considered satis- 
factory ? 


(2£) Underframes. 


What is the principle of your design? 
e.g. is the theorem that the primary 
stresses in the underframe are those 
due to « paying load » or buffing and 
drawgear shocks ? 
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Cast steel and fabricated and rivetted 
most common. 

Few fabricated and welded. L. M. & 
S. R. (Gt. B.) and New Zealand Go- 
vernment Railways appear to be the 
only Companies who have used fabri- 
cated and welded bogie frames. 


Yes. 

One usually. 

Cast iron. 

Both solid and 
equally used. 


renewable blocks: are 


Yes. 


None. 


No, 


Air or are the common 


diums. 


vacuum me- 


Air: 50-70 lb. per sq. in. 
Mostly about : 50 lb. per sq. in. 
Vacuum : 9-11 lb. per sq. in. 
Mostly about : 10 Ib. per sq. in. 


Very few are made of stainless steel, etc. 


Triangular bars, pull rods, fulcrum le- 
vers, brake lever, brakeshaft, vee han- 
gars, brake beams, brake cylinder car- 
riers, brake shaft carriers, on British 
type railways mainly. None on Ame- 
rican type railways. 

Drop lever type more in general use. 


The principle of design in most cases is 
that the primary stresses in the under- 
frame is due to both paying load and 
buffing and drawgear shocks. 
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Is it held that the underframe should 
be of sufficient strength in itself to 
withstand these stresses, or is the un- 
derframe and the body or superstruc- 
ture considered as a combined unit ? 


How are the shocks due to the buffing 
and drawgear dissipated through the 
frame, e.g. ts it considered they are 
resisted by the whole vehicle struc- 
ture ? 


Is the centre girder type of underframe 
with side sills for supporting and at- 
taching the body or superstructure, 
preferred to the solebar type (two 
per frame headstock to headstock) 
and constituting the main members of 
the structure ? 


In considering the strength of the sole- 
bar type frame, what portion of the 
stresses due to the various forces, are 
viewed as being absorbed by the lon- 
gitudinal members, thereby reducing 
the stresses in the solebar ? 


(2g) Draw and buffing gear. 


What is the standard type side buffers, 
with hook drawgear, or centre cou- 
pler ? 

What is the spring medium, e.g steel or 
india rubber ? 


Is the gear in alignment with the longi- 
tudinal centre line of the underframe 
or below the headstock ? 


Is the drawgear pull on the end longitu- 
dinal or behind the bolster? Or is 
continuous drawgear used ? 


Are the buffers self contained, mounted 
on the headstock ? 


Do you consider buffers of the self con- 
tained type being of less weight than 
buffers mounted with springs behind 
headstocks ? 


Are any special high tensile steels used 
for the drawgear ? 
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U.S.A. take underframe and body as a 
combined unit. 

Other Railways, underframe considered 
strong enough in itself. 


Resisted by underframe only. 


U.S.A. Railways — centre girder type. 
Other Railways — solebar type. 


Two standard methods : 
(1) Proportional to sizes of sections. 
(2) Approximately 85 % to 100 %. 


U.S.A., centre coupler. 
Other Railways, side buffers with hook 
draw gear. 


Steel springs are mostly used. 


Usually in alignment or very near. 


End longitudinal mainly. 


Self contained buffers are not in the 


majority, but where used are mounted 
on the headstock. 


Self contained buffers are considered 
less weight, but only slightly less. 


Yes — but only for a few details. 
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Is an aluminium alloy used for the buf- 
jer cases or sleeves ? 


Are the buffer heads electric welded to 
the buffer shank or stem ? 


What portion, if any, of the drawgear is 
fabricated by « resistance welding 
method » ? 


(2h) Foundation brake rigging. 


What type of brake cylinder is mounted, 
air, or vacuum ? 


How many 
frame ? 


cylinders are used per 


What percentage of the tare weight of 
the respective type of vehicle is con- 
sidered desirable, e.g. 85 %,75 % or 
65 % ? 


Are any steels of high tensile properties 
used ? 


Of what material are the brake cylin- 
ders ? 


Is electric welding process used in the 
fabrication of the levers, fulcrum 
brackets and pull rods ? 


(2i) Body construction. 


Of what material is the construction of 
mineral wagons ? 


What arrangement of doors is regarded 
as standard ? . 


Of what material are the bodies of the 
following vehicles constructed. 
1. Open goods wagons ? 
2, Covered goods wagons ? 
3. Brake vans ? 
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No. 


No. Except on New Zealand Govern- 
ment Railways where buffer heads 
are electrically butt welded to main 
shank. 


None, except for 3-link couplings on 
English Railways and central buffer 


on New Zealand Government Rail- 
ways. 


Both types are widely used. 


Generally one, on some of the larger 
bogie types, two. 

Vary between 20-100 %. 
(about). 


Average 75 % 


No. Except on U.S.A. Railways, where 
high tensile steels are used. 


Cast iron mainly. Pressed steel brake 
cylinders are used by the Iraqi State 
Railways. 


Not generally used. All British Rail- 
ways adopt electric welding of levers 
to brakeshafts and fulcrum brackets, 
and to a limited extent is in use by 
the Kenya and Uganda Railways. 


Steel mainly. U.S.A. Railroads have 
made use of aluminium but only in 
the experimental stage. 


Very varied arrangements of doors. 
Drop down bottom door. Double side 
opening top doors most common. 


1. Steel mainly. 
25 » » 
5. dbinanoyere 
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State what material for floors is const- 
dered most satisfactory for covered 
vehicles for the transport of : 

1. General merchandise. 

2. Feeding stuffs. 

3. Edible foods such as non-refrige- 
rated fish. 


Has aluminium or light alloys been used 
succesfully for body construction ? 
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It appears that for (1) general merchan- 
dise and (2) feeding stuffs, either tim- 
ber or steel is considered most satis- 
factory. For (3) edible foods, such 
as non-refrigerated fish, timber is pre- 
ferred. Steel or composition floors 
being preferred by a few Railways. 


No. U.S.A. Railroads have the applica- 
tion of aluminium or light alloys in 
the experimental or development 
stage, and the North Western Railway 
(India) and Kenya and Uganda Rail- 
ways are contemplating its use as a 
trial measure. 


(2j) Materials for insulating perishable goods and refrigerator vans. 


What is considered the best material for 
insulating purposes against extremes 
of temperature having regard to the 
non-inflaminable qualities ? 


What thickness of insulation is required 
having regard to the kind of material 
used, and maximum temperature ? 


In the case of refrigeration, what equip- 
ment is in general use ? 


(2k) Ventilation. 


What is the best means of ventilating 
vehicles ? 


Are roof ventilators considered satis- 
factory ? 


Of what bore or diameter should they 
be for air extraction ? 


(21) Heating elements. 


Are coal burning stoves considered the 
best means of heating guard’s and 
brake vans ? 


Is steam generally used for heating vans 
used for special traffic ? 


The most used materials for insulating 
are : cork, onazote, fibre glass and ka- 
pok. 


The insulation that is in general use is 
as follows: | Conk, 927 sto eo; eteke 
Glass fibre, 3/7 to 5” general. Glass 
fibre, 6” to 8” for special frozen foods. 
For hot climats: kapok, 9” to 12”, 
COuK Oe 


Equipment for refrigeration in general 
use is ice bunkers or ice chests. 


Roof vents and end or side louvres are 
generally considered the best means 
of ventilation. 


Roof ventilators are considered satisfac- 
tory. 
Diameter hole for air extraction varies. 


between 3%’ and 447, but U.S.A. use 
6” x 24’ opening. 


Coai burning stoves are generally con- 
sidered the best means of heating 
guards’ and brake vans. 


Yes. Steam heating is generally used 
where heating is necessary, with one 
or two exceptions. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


14th. SESSION (LUCERNE, 1947). 


QUESTION Il. 


As regards passenger traffic, to report on the best policy for 
the organisation of the train services from the points of view 
of frequency and composition of trains, to ensure successful 
transport at the lowest possible cost, whilst giving passengers 
reasonable facilities. 


To consider in turn the cases of steam and electric lines, 
showing the extent of using steam trains and railcars for the 
former, and electric motor coaches and electrically driven 
trains for the latter, on lines with heavy, average, and light 
traffic, during and outside rush hours of the day. 


REPORT 
(America, Great Britain, India, Dominions, Protectorates and Colonies, China 


and Egypt), 
by RANALD J. HARVEY, 


Consulling Engineer to the Government of New Zeeland. 


In view of the wide scope of the re- 
port called for, my colleague Monsieur 
Lorrior and I decided that a more co- 
ordinated survey would result if inqui- 
ries were sent out to constituent Mem- 
bers in the form of a Questionnaire. 
This was done, and the results of the 
enquiry thus made are embodied in the 
report which follows. 

In all, replies to the Questionnaire 
were received from forty-five Railways. 
Of these twenty came from the U.S.A., 
eight from India, five from Great Bri- 
tain, four from South America, four 


from Africa, and one each from Austra- 
lia, New Zealand, Burma, and Iraq, re- 
presenting between them 187000 miles 
of open lines. 

Your Reporter’s warmest thanks are 
due to his Colleagues in these Railways 
for the care and time they have expend- 
ed in preparing their very lucid replies, 
which have rendered his own task so 
much the less onerous. He fully rea- 
lises these are hectic days of trying to 
catch up on arrears of work, of recon- 
struction, and rehabilitation; and an up- 
hill struggle to regain normality. Any 


z 
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extra work such as is involved in the 
researches necessary to provide accur- 
ately the information asked for in the 
Questionnaire could not have been any- 
thing but an added burden upon an al- 
ready overworked personnel. All the 
more honour to them for their response. 
Even Burma, whose Railways probably 
suffered more from enemy action than 
any other, came forward with all the 
information available to them. 


In considering the replies regard has 
to be had to the fact that 1945 is in 
many ways not precisely a fair basis on 
which to found a comparison with pre- 
War conditions. For more than two 
thirds of it the world was at War, and 
the Railway Transport industry was 
working at highest pressure, and invar- 
iably under abnormal operating condi- 
tions. Those systems which were ac- 
tively engaged in the movements of mu- 
nitions of War, or the materials to make 
them; and of vast numbers of troops, 
had perforce to sacrifice temporarily 
many principles of economic operation, 
in their all-out effort to do their share — 
or a bit more — towards bringing the 
War to as early a conclusion as was 
compatible with complete victory. 


There are few, if indeed any, Rail- 
ways which were not directly affected 
in one way or the other. Even those 
not so immediately concerned with the 
effects of an enormously increased vo- 
lume of traffic suffered disabilities in 
the difficulty of obtaining adequate sup- 
plies of suitable fuels, and of material 
for renewals, replacements, and _ the 
maintenance and upkeep of the rolling 
stock which they had in service. Even, 
also, road services suffered from lack of 
tyres and essential spare parts. 


In these circumstances it was inevit- 
able that many schemes of progressive 
development, and numerous experiments 
which by now would have been carried 
out, had to go into temporary « cold 
storage ». It was, in short, a period of 
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« mend and make do », and it seems 
probable that these conditions will ob- 
tain, though on a gradually decreasing 
scale, until the next International Con- 
gress. 


With these considerations in mind 
your Reporter has endeavoured, in his 
analysis of the replies received, to place 
the situation before you in such a form 
as to provide a basis of comparison 
from which deductions may be made. 
He has thought that in laying before you 
the broad facts, unencumbered by mas- 
ses of comparative statistics, discussions 
will be instigated in the Congressional 
Meetings which will prove of much 
greater mutual help than could be got 
from a long and more detailed written 
analysis. 


Turning now to the actual replies : 


I. — GENERAL QUESTIONS. 


QUESTION 1. — In considering your 
system as a whole what is the extent of 
your coaching traffic represented in 
terms of : 

(a) Percentage of total receipts from 
all traffic. 


(b) Passenger miles. 
(c) Regular train mileage divided in- 


to steam traction, electric traction, and 
rail cars. 


(The figures asked for should be those 
for the last pre-War year [1938] and 
1945.) 


(a) In thirty-seven out of the forty- 
five reports, the percentage of total 
earnings attributable to coaching traffic 
shows an increase. The only excep- 
tions showed comparatively small de- 
creases, and are all on systems which 
normally rely upon coaching traffic for 
a large share of their earnings. 

On the whole the average is round 
about 45 % increase over the percent- 
ages of 1938, but, for reasons mentioned 
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earlier in this report, these comparisons 
are not to be regarded as generally in- 
dicative. 


(b) As might be expected from these 
replies, the passenger miles equally 
show a considerable increase, the only 
exceptions being those which showed a 
decrease under (a) above. 


(c) In addition to their steam serv- 
ices twenty-eight systems use both elec- 
tric traction and rail cars; three have 
additional electric traction only; and 
five have additional rail car services 
only. 


Of those operating electric traction 
two have only had them installed since 
1938, and consequently no comparative 
figures are available. Where compari- 
son can be made it would seem from the 
answers given that the development of 
electric traction, though considerable, is 
not anything like as great as might have 
been expected. This almost certainly is 
the result of the wartime difficulty of 
getting on with development schemes at 
all. The greatest advances are shown 
by the Atchison, Topeka and Santa Fe 
Railway; Chicago and North Western 
Railway; New York, New Haven and 
Hartford Railroad, and New Zealand 
Government Railways, and it would be 
most interesting to hear the Representa- 
tives of these Railways on this subject. 


In the matter of rail car services, (to 
which further reference will be made 
later under another question heading), 
the results are most conflicting. In ten 
cases there are increases, and on eight 
railways the services have decreased. 
Again it would be most informative to 
hear individual statements. 


QUESTION 2. — What is the average 
number of passengers per passenger 
train mile ? 


It is noticeable that in every single 
case the number of passengers per train 


Q* 
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mile shows an increase, an indication of 
the heavier loading which became uni- 
versal during wartime. Those of us 
who were in Great Britain throughout 
the War have lively recollections of the 
bitter complaints of overcrowding 
which overwhelmed us like an ava- 
lanche. 


QUESTION 3. — Can you give the 
proportion of total working expenses at- 
tributable to coaching traffic, if so, what 
is the percentage ? 


This question is one which presents 
difficulties. _ Many systems do not at- 
tempt to apportion the working expen- 
ses between coaching and goods; and 
those who do so do not always adopt 
the same basis of estimation, which ma- 
kes comparison difficult. 


It occurs to your Reporter, that at 
some time, a small sub-committee might 
be nominated to study this question, and 
to make recommendations for a stand- 
ard method of estimation which could 
be universally adopted. A late distin- 
guished Member of our Congress, Mr. 
Alec Newlands, Chief Civil Engineer to 
the London Midland and Scottish Rail- 
way, in his book, The British Railways, 
made a gallant attempt to solve this — 
and some similar railway statistical pro- 
blems, — in a pratical manner which 
might be applied to any Railway system. 


QUESTION 4. — Have you _ experi- 
mented with light high speed trains 
with a view to increasing your passen- 
ger traffic, and if so, what have been 
the results from the following points of 
view : 

(a) Financial: (if returns have been 
kept what results have they shown) ? 

(b) Attractiveness to passengers. 


(c) Road competition: has this been 
reduced and to what extent ? 
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Of the forty-five Railways under re- 
view nineteen have made experiments 
of this nature, and of these seven report 
enthusiastically upon the successful re- 
sults achieved from all three points of 
view : four from the United States, two 
from India, and one from Australia. 


Ten others, of which seven are in the 
United States, report great success, but 
have no statistical records on which to 
base an answer to the question of the 
effects upon road competition. It would 
seem that this method of countering the 
attractiveness of road ‘traffic has had 
most success in the United States, and 
the evidence is so strong that it should 
encourage other systems to experiment. 


The least effect upon road competi- 
tion has been the cessation of expan- 
sion: in some cases it is practically 
eliminated. Where successfully tried 
out the trains employed have been of a 
luxury type designed to encourage traf- 
fic, not only by high speed, but by ad- 
ditional comfort and other amenities. 
In conditions favouring this form of 
transport it is evident from the reports 
submitted that there is an immediate 
public response to trains combining 
higher speed and increased comfort. 
Speed alone does not appear to produce 
the same results. 


QUESTION 5. — Have you tried to 
compete with road traffic on particular 
routes by the institution of frequent rail 
car services, and if so, what have been 
the effects under the headings (a), (bd), 
and (c) as above ? 


In all; twelve systems have tried the 
use of rail cars to counter road compe- 
tition. In the aggregate the results have 
been disappointing. British Railways 
find that the rail car services do not 
give the flexibility required, and have 
substituted « push and pull » units, in 
which the accommodation provided can 
be varied at will to meet the local re- 
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quirements. These have been found 
very successful. 


QUESTION 6. — Are you in favour 
of the suspension of a substantial num- 
ber of your passenger services, and if 
so, what were the regular annual train/ 
passenger miles of the trains you pro- 
pose to abolish ? 


The answer to this question is an al- 
most universally emphatic « No ». Only 
five systems favour this method of eco- 
nomy, of which four are in the U.S.A. 
Two Railways are contemplating in- 
creasing the number of train miles to 
be cut out, but it must be borne in mind 
that, in forty-five Railways representing 
five Continents there is necessarily so 
wide a range of varying traffic condi- 
tions that what might be a prudent mea- 
sure of economy in some areas would be 
a disaster in others. 


It is a matter which can only be dealt 
with on the individual merits. 


QUESTION 7. — To what extent have 
you altered the scale of fares? What 
are your present comparative third class 
fares (based on currency exchange in 
gold) ? What were the rates in 1913 
and 1938 on the same basis ? 


Throughout the world, as represented 
by the Railways which come under this 
review, fares have been raised to a grea- 
ter or lesser extent. Methods of fixing 
fares vary widely, and to attempt to 
classify them, and then to tabulate them 
in a form which would enable just com- 
parison to be made would be to burden 
reader with pages of figures. Equally, 
in these days of fluctuating exchange 
values, your Reporter hesitates to essay 
the task of reducing them to a gold 
basis, and of drawing conclusions which 
might not, by the time this report ap- 
pears, bear a proper relation to actuality. 
The simple fact remains that, with only 
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five exceptions, all the Railways have 
increased their fares in their own cur- 
rency. 


Of the five exceptions noted, four 
have made no change, or no appreciate 


change, and one — Kenya and Uganda 
Railway — has actually found it pos- 
sible, and advisable, to reduce fares, 


partly to retain traffic, and partly be- 
cause of its improved financial position. 


QUESTION 8. — What regular pas- 
senger train mileage do you envisage in 
the near future, say 1948 ? 


There is a general, and, if your Repor- 
ter may be allowed to say so, a natural 
inclination, in all quarters, to foresee a 
considerable increase in passenger train 
mileage. 


Il. — TIME TABLES. 
A. — Main lines. 


QUESTION 9. — What are your ideas 
for main line day and night services ? 
Considering lines with easy gradients 
not exceeding 6 %, are you in favour 


Ofe 


QUESTION 10. — Heavy trains 6350- 
700 tons with an economic running 
speed of 45/50 miles per hour ? 


QUESTION 11. — Lighter trains 450- 
500 tons at an economic running speed 
of 55/60 miles per hour? Or: 


QUESTION 12. — Are you in favour 
of using both to the best advantage, and 
what means would you employ to 
achieve this ? 


There is a wide diversity of replies 
and opinion on the subject covered by 
these questions. 
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The British Railways find the speeds 
suggested too low, and the loads too 
heavy for commercial operation in 
Great Britain, and moreover, station and 
terminal accommodation are not design- 
ed to cope with trains of such length. 
They favour much higher speeds than 
those quoted in the Questionnaire. 


It is very evident, from studying the 
replies received, that here again, is a 
problem for the solution of which no 
general recommendation can be made. 
Each correspondent has, most naturally, 
answered the query in the light of the 
operational conditions obtaining on his 
own Railway, and the replies vary be- 
tween the extremes of light slow trains, 
and fast heavy ones, with every grade 
of combination coming between. As an 
overall view, opinion is best summed up 
in the phrase which appears most gene- 
rally : 


« The best use of all types of train ac- 
cording to local traffic circumstances ». 


There appears, however, to be one ge- 
neral tendency, and that is the direction 
of higher speeds. 


QUESTION 13. — Are you in favour 
of linking up large centres by means of 
special services with extra amenities in 
the shape of higher speeds and addi- 
tional comfort? In such a case would 
you be in favour of making a supple- 
mentary charge to cover the extra oper- 
ational expenses incurred ? 


This question is in two parts. 


In the answers to the first portion the 
general view is in favour, and the meth- 
od is already in operation wherever 
traffic conditions call for it, (which in- 
cidentally is nearly everywhere). 


Opinions on the application of sup- 
plementary fares vary considerably, but 
on the whole favour such charges, par- 
ticularly where the trains occupied in 
such services offer amenities, such as 
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air conditioning, and other costly luxu- 
ries, in addition to high speed. It would 
seem that whenever such services are 
feasible and practicable their institution 
has been successful from all angles. 


QUESTION 14. — Are you in favour 
of combined trains made up of coaches 
allocated to various stations on different 
branch lines ? 


Here again opinion is very divided : 
nineteen Railways are in favour, fifteen 
appear definitely opposed, and others 
do not find such an arrangement suit- 
able for their actual operating condi- 
tions. 


The real answer is to be found in 
favourable or unfavourable local condi- 
tions. 


QUESTION 15. — Are you in favour 
of through coaches ? 


Here the reply is an almost unanimous 
vote in favour. The few systems which 
do not use through coaches are operat- 
ing in conditions which render them 
unnecessary, or impracticable, by reason 
of change of gauge, or other physical 
difficulty. It is clear from the replies 
that wherever operating conditions 
made them useful or practicable, they 
are in universal use. 


QUESTION 16. — Are you in favour 
of developing sleeping car services, and 
if so in which classes ? 


All those whose operating conditions 
make a sleeping car service a practical 
economic proposition are in favour, and 
already have them installed, and are 
satisfied with the results achieved. 


From the general trend of the answers 
it is easily gathered that opinion is in 
favour of extending their use to second 
— and even third — class accommoda- 
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tion : but at the moment in the majority 
of cases first class only is in use. 


QUESTION 17. — Do you use rail 
cars on your main lines, and if so do 
you use them as non-stops, or as stop- 
ping services? Do you use them to 
link up stations not served by normal 
through trains ? 


Only eleven of the systems using rail 
cars employ them on main line sery- 
ices, and in practically every case they 
are used as stopping runs. Occasionally 
non-stop runs appear, but these are rare. 


Very few Railways replied to the third 
part of the question, but since rail cars 
are used it would seem natural to expect 
that one of the services would be link- 
ing up all stations not having the ad- 
vantage of normal through trains. 


QUESTION 18. — Do you use elec- 
tric motor traction units outside subur- 
ban lines? If so please give examples. 


On this question eleven Railways use 
electric traction units outside suburban 
lines. A most striking example is the 
Southern Railway in Great Britain 
which operates more than 350 miles of 
route outside suburban areas, and is 
extending still further. 


The Pennsylvania Railroad Company, 
and several other American Railways 
use electric locomotives on certain lines 
outside suburban areas. It would seem 
to be clear that the extension of electric 
traction outside suburban areas is limit- 
ed to those Railways serving chiefly 
very densely populated areas. 


B. — Branch limes. 


QUESTION 19. — How do you oper- 
ate your branch line network? What 
frequency of service do you provide ? 
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The universal answer to this is that 
branch line services are scheduled en- 
tirely according to local traffic require- 
ments, which, in themselves, vary on the 
same system, from one branch line to 
another. Frequency of service varies 
accordingly. 


A strong point is made, in every case 
under review, of the importance of time- 
tables being arranged to connect with 
the main line services at larger stations. 
It would be impossible to make a gen- 
eral statement suggesting the most fa- 
vourable frequency. Each system and 
each branch adjusts its branch services 
to its local conditions. 


QUESTION 20. — Do you _ operate 
any of them by rail cars, if so, of what 
seating and other capacity? e.g. bag- 
gage. 


Most Railways employing rail cars 
make use of them only on branch lines. 
The power of the cars used and their 
seating capacity vary within wide lim- 
its according to individual Railways and 
their operating conditions. 


A fair general average might be taken 
at about 200 hp. and 50 seats with ap- 
propriate accommodation for baggage 
etc. 


QUESTION 21. — Do you operate 
mixed services, that is passengers and 
freight ? 


Your Reporter confesses to some sur- 
prise at discovering from his analysis of 
replies received that not less than thirty- 
five out of the forty-five Railways which 
have replied use mixed services. De- 
tails of the actual circumstances are 
scarce, but it is perfectly obvious that 
such trains are considered an integral 
and economic component of the general 
services provided. It is a point upon 
which the views of individual Delegates 
would be most welcome. 
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QUESTION 22. — Has the co-ordina- 
tion of road and rail transport been at- 
tempted, if so, has this enabled you to 
eliminate passenger services by rail? 
Also, what is the mileage of the lines on 
which this has been done ? 


A highly interesting question, upon 
which it is certain that every Delegate 
holds strong views. In so far as the re- 
plies are concerned it is abundantly 
clear that this problem has exercised the 
minds of all our Members. The attempts 
at the solution are numerous, but the 
general consensus of opinion appears to 
be in favour of rail companies acquiring 
substantial holdings in the more well- 
established and successful road service 
Companies which were their competi- 
tors; or the adoption of a system of co- 
operation by interchangeability of rail 
and road tickets. 


An interesting sidelight is the ap- 
parent strong objection held by Oriental 
Governments to their Railway systems 
co-operating on a commercial basis with 
road passenger transport companies. 
The most striking example is India, 
where replies indicate that the discour- 
agement shown by Governments to at- 
tempts to marry rail and road services 
has led to the abandonment of other- 
wise promising mutual arrangements. 


Your Reporter hesitates to pursue this 
aspect further, feeling that he is tread- 
ing on political ground, but the view of 
the Delegates from the originating sys- 
tems would be most interesting. 

In Great Britain the problem of co- 
ordination — at least as far as passen- 
ger services are concerned — of rail 
and road has been most successfully 
solved by mutual financial interests 
which have naturally led to mutual 
working arrangements. 

On the whole, where active attempts 
at co-operation have been successfully 
made, little or no mileage of rail has 
been affected. Great Britain, with her 
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system of simultaneous financial and 
operational co-operation easily heads 


the list of economy of no less than 900 
miles of rail transit. The Denver and 
Rio Grande Western Railroad also re- 
ports extensive and successful co-opera- 
tion. 


Your Reporter suggests that in the 
light of the somewhat sketchy outline 
given above, a Congressional discussion 
might produce some most illuminating 
information. 


QUESTION 23. — Alternatively, if on 
certain routes passenger traffic has been 
reserved to rail, what is the mileage of 
road service on the routes effected 
thereby ? 


This is another controversial matter. 


In an effort to bring road and rail 
together various Governments have en- 
deavoured to protect one or the other 
by methods of restrictive legislation 
whereby traffic in certain areas, or on 
certain routes, was reserved to rail or 
to road. 


It is not a method favoured by the 
legislation which affects the systems 
coming under this review. On only 
four lines does any such restriction ap- 
ply; and where figures are given, (in 
three cases only) total lengths reserved 
to rail amount to only 768 miles. It is 
quite unimportant in comparison with 
the 187000 miles reported upon. 


C. — Suburban lines. 


QUESTION 24. — Are your suburban 
services run on regular frequencies, e.g. 
10, 15, 20 minutes, etc. ? 


QUESTION 25. — If so, are these 
services provided by regular sets of 
trains, each train of the set being allocat- 
ed to its own zone, or its own series of 
stations ? What services do you provide 
in slack periods and at what frequency ? 
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Universally the answer is that the 
timetables of such services are governed 
entirely by local traffic conditions; ef- 
forts being made to meet requirements 
as they arise, and to encourage develop- 
ment by additional attractions. 


QUESTION 26. — Do you use heavy 
steam trains in shuttle services ? 


Answers are almost equally divided, 
the only conclusion to be arrived at af- 
ter the most careful study of the replies 
received is that wherever traffic and 
operating conditions justify shuttle serv- 
ices, they are in use. In no case has 
any objection been raised to the prin- 
ciple. 


QUESTION 27. — What is the normal 
composition of your suburban trains on 
electrified lines ? Do you vary compo- 
sition according to the time of day and 
the consequent traffic ? 


Here again it has proved impossible 
to lay down a general average standard. 
Composition of train sets (and equally 
the frequency of services, referred to 
under Question 25.) are varied accord- 
ing to the local conditions of intensity 
of movement to be arranged for. 


QUESTION 28. — What is your pres- 
ent rolling stock position: 


(a) full complement ? 
(b) in service ? 
What was the position in 1938 ? 


There are different aspects of this 
question varying from Railways with 
short mileages and very heavy coaching 
traffic, to others with long mileages and 
light traffic. It has proved impossible 
to find a common basis to which all 
systems might be referred for compari- 
son. An attempt to do so by averaging 
establishment to mileages produced such 


JANUARY 1947 


conflicting results, that no useful pur- 
pose would be served by recording 
them. 


A similar attempt to co-relate esta- 
blishment with train and passenger mil- 
eages was more promising in results, but 
the amount of statistical analysis which 
would be required to arrive at any satis- 
factory basis would be, in the Repor- 
ter’s opinion, incommensurate with the 
value of the information derived. Ona 
general overall survey it is quite safe to 
say that the establishments in 1945 
show .a considerable reduction from 
that of 1938, a result which is only to 
be expected from the difficulties prev- 
iously referred to of obtaining new 
stock, or replacements, during wartime. 


I. — Material. 


QUESTION 29. — What is the aver- 
age weight of your main line steel 
bogie coaches, 1st., 2nd., and 3rd. class ? 
What are their seating capacities ? 


On the whole steel coaches in Great 
Britain and the U.S.A. are heavier than 
those in the other countries represented 
in the review, but the number of seats 
and the design and layout of corridors 
varies considerably according to the 
class of coaching traffic catered for. A 
rough general estimate may be taken at 
1 ton per seat 1st. class. 


QUESTION 30. — Have you in serv- 
ice or under consideration bogie coaches 
built of light weight metal alloys, if so 
what are their types and their weights 
in comparison with steel coaches of si- 
milar capacity ? 


Another highly interesting question. 

The general leaning is increasingly to- 
wards experimenting with reducing the 
deadweight haulage by the use of light 
weight material. 
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systems report that they have not yet 
tried. Four have the question under 
consideration, but have not yet proceed- 
ed further with it. Among those inte- 
rested the most popular material is an 
aluminium alloy, achieving considerable 
reduction in weight for equivalent 
strength. It is beyond doubt that the 
incidence of War with its attendant dif- 
ficulties has very greatly retarded ex- 
perimentation on this very important 
subject. 


The views of the Delegates of the Rail- 
ways which have been fortunate enough 
to have been able to experiment would 
be invaluable to those Representatives 
whose Railways are still considering the 
question. 


QUESTION 31. — Have you in serv- 
ice or under consideration secondary 
line coaches of two or four axles? If 
so, what are their weights, seating capa- 
cities, and interior arrangements, e.g. 
central or lateral corridors, baggage, ac- 
commodation, etc. ? 


Very few lines, and then those only 
operating in exceptional conditions ap- 
pear to have in service, or under con- 
sideration such small coaches as integra] 
parts of their establishments. The ten- 
dency would appear to be entirely to- 
wards standardising bogie coaches. 


IV. — Rail cars. 


QUESTION 32. Are you in favour 
of single Uniis (no trailers), of low 
horse-power (say up to 150) and small 
seating capacity (say up to 50)? Or: 


The consensus of opinion on_ this 
question is emphatically « No ». 


A few Railways have experimented, 
but unsuccessfully, and judging from the 
replies it must be taken that small low 
powered single units are not looked 
upon with general favour. 
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QUESTION 33. — Larger and higher 
powered cars, say 600 horse-power and 
upwards ? If so, for what type of serv- 
ice would you contemplate their use, 
and with what, if any, types of trailer ? 


Generally the larger cars are pre- 
ferred, and are treated as small train 
units. The North Western of India has 
found high-powered large cars most 
successful, and this is attributed to their 
comparatively large seating capacity, 
coupled with increased speed which 
these high-powered motor units enable 
them to achieve. 


QUESTION 34. — What is the aver- 
age horse-power of your rail cars? Are 
they single units only, or can they be 
used to haul one or more trailers? On 
what services do you use them for pre- 
ference ? 


The variation in horse-power is con- 
siderable from 180 H.P. to 750 H.P. In 
general the higher powered rail cars are 
designed for use with trailers which can 
be added to them when traffic require- 
ments call for the increased capacity. 
About 250 H.P. to 300 H.P. would repres- 
ent the average. 


V. — Staggering of passenger traffic 
peaks, 


QUESTION 35. — Has any legislation 
in force in regard to paid holidays, holi- 
day camps, etc., resulted in increasing 
the ordinary unavoidable summertime 
traffic peaks ? 


Only in eight cases, of which three are 
in the U.S.A., two in South America, 
and one each in Ceylon, South Africa, 
and New Zealand has the incidence of 
paid holidays, etc., resulted in increas- 
ing ordinary summertime peak traffics. 
All other systems report either no in- 
crease, or no legislation enforcing paid 
holidays. 
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QUESTION 36. — Are you in favour 
of staggering holidays and similar oc- 
casions in order to flatten the resulting 
traffic peaks ? 


in fourteen instances, the verdict is 
in favour, while seventeen systems ex- 
press themselves as opposed. Of the 
others, opinion is that in their local 
circumstances, it is not practicable, or 
is not required. 


QUESTION 37. — Do you cancel any 
special reduced fares during such peak 
periods ? 


The answer is almost unanimously in 
the negative. It is evidently not a po- 
pular procedure. 


QUESTION 38. — Do you in such 
circumstances arrange for relief express 
trains which may run on other routes 
and timings in order to ensure fullest 
use and quickest turn round of stock ? 


Opinion is very divided on this point, 
fifteen Railways, including all British 
systems, five.in U.S.A., three in Argen- 
tine, and one each in Ceylon and Egypt 
follow this practice. The remaining li- 
nes do not find it necessary. It is ob- 
viously a matter of traffic requirements. 


QUESTION 39. — Do you during 
such periods operate any trains in 
which accommodation must be reserved 
beforehand, passengers who have not 
made reservations being systematically 
directed to other trains ? 


The majority of the Railways under 
review adopt a system of reservations, 
whereby in special circumstances trains 
are reserved for passengers who have 
pre-booked their accommodation, such 
trains being generally run as «Specials». 


QUESTION 40. — Do you operate a 
system of advance booking for certain 
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trains by the issue of reservation tickets 
to the number of seats available ? 


Practically every Railway operates a 
system of advance booking. Only five, 
out of the whole of the number of ans- 
wers received, do not. These cases are 
usually when local traffic does not call 
for it. 


QUESTION 41. — Do you _ prohibit 
holders of reduced fare tickets from 
travelling by particular trains ? 


Just a half of the Railways replying 
prohibit the use of reduced fare tick- 
ets on particular trains : twelve do not, 
and the remainder make exceptions in 
certain cases. 


QUESTION 42. — Do you allow any 
special facilities to railway employees 
and their families ? 
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With only four exceptions the custom 
of giving privilege travelling to Staff is 
in force, though, in many cases with 
limitations governed by length of serv- 
ice, and by restrictions in the number 
of free, or reduced fare tickets granted 
per annum. 


QUESTION 43. — Is your rolling 
stock « establishment » designed to cope 
with a certain peak traffic, and if so 
what is the percentage of increase of 
that peak above normal traffic ? 


In general, the replies indicate that 
establishment is designed to cope with 
a certain peak traffic which averages 
about 25 % above normal. When cir- 
cumstances are favourable certain sys- 
tems find it possible to meet traffic 
emergencies by borrowing from neigh- 
bouring systems whose peak traffic does 
not coincide with their own. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


14th. SESSION (LUCERNE, 1947). 


QUESTION II. 


As regards passenger traffic, to report on the best policy for 
the organisation of the train services from the points of view 
of frequency and composition of trains, to ensure successful 
transport at the lowest possible cost, whilst giving passengers 
reasonable facilities. 


To consider in turn the cases of steam and electric lines, 
showing the extent of using steam trains and railcars for the 
former, and electric motor coaches and electrically driven 
trains for the latter, on lines with heavy, average, and light 
traffic, during and outside rush hours of the day. 


REPORT 


(Belgium and Colony, Bulgaria, Denmark, Spain, Finland, France and Colonies, 

Greece, Hungary, Italy, Luxemburgh, Norway, Netherlands and Colonies, Poland, 

Portugal and Colonies, Rumania, Sweden, Switzerland, Czechoslovakia, Turkey, 
and Yugoslavia), 


by M. LORRIOT, 


Ingénieur en Chef, Chef de la Division Centrale du Mouyement-Voyageurs ala 
Société Nationale des Chemins de fer frangais. 


CHAPTER I. 


General. 


For Railways throughout the world 
the passenger train services represent an 
important part of the traffic to which 
they are naturally inclined to make 
improvements, under pressure from the 
Public Authorities and the demands of 


the public, without taking into exact 
account the financial results of such 
improvements. 

In 1938, when the French National 
Railways were created, this important 
question was considered by the Manage- 
ment, who considered it essential to 
endeavour to draw up a balance sheet 
for the passenger services. The receipts 
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from these services, easily determined, 
amounted to 4 207 million frs., or 27 % 
of the total receipts; the expenditures, a 
more difficult matter to determine, were 
estimated, on the basis of certain hypo- 
thesis and various assumptions, to be 
8 245 million francs, or 53% of the 
total expenses. Consequently these ser- 
vices were the cause of a deficit of 
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4000 million francs, about a quarter of 
which was made good by the goods 
services, since the latter showed a profit 
of about 1100 million francs. 

It would appear that all the European 
passenger services were in like plight 
in 1938, as the following table shows, 
at least as far as the countries which 
have tackled the problem and could 
supply statistics are concerned : 


eee ne eee eee eee eee Eee 


Percentage of passenger|Percentage of passenger 
receipts compared with| costs compared with 
Country. total receipts. total costs. 
1938 | 1945 1938 | 1945 
A) Countries which took part in the war. 
Belgium 33 % 48 % 51 % 41 % 
Denmark . 53 9% 51 % —_ — 
France . 27 % 53 % 47 % 32 % 
Italy 38 % 65 %o — a 
Norway 47 % 53 % —_— — 
Holland 56 % 78 % = = 
Poland 26 % 59 % 38 % — 
Jugoslavia 25 % 49 % — — 
Rumania . 25 % ll % 43 % 24 % 
B) Neutral countries. 
Imoguuel 5 5 5 6 6 35 Yo 32 % a -— 
Sweden (State Rys.). .... . 33 % 40 % —_— — 
Switzerland (Swiss Federal Rys.) . 43 % 54 % — — 
The situation improved considerably country, the railways, owing to the 


during the war, and it appears that in 
1945 the percentage of passenger re- 
ceipts compared with the total receipts 
had increased in nearly all countries, 
whether they took part in the war or 
remained neutral. At the same time the 
percentage of passenger service costs 
compared with the total expenditure 
decreased. In France, for example, the 
percentage of passenger receipts .in- 
creased from 27 to 53 %, whereas the 
percentage of passenger costs fell from 
47 to 32 %, while in Belgium the per- 
centage of receipis increased from 33 
to 48 %, and the costs fell from 51 to 
41 %. This is not surprising; in effect, 
between 1938 and 1945, in nearly every 


prevailing fuel shortage, found it neces- 
sary to reduce their passenger train 
services, and on the other hand, there 
was an appreciable decline in the goods 
traffic. In addition, road _ transport, 
owing to the shortage of tyres and 
petrol, had to curtail its activities con- 
siderably, which restored to the rail- — 
ways a large part of the passenger traf- 
fic lost to this competitor. If on the 
other hand, we consider the figures 
given in the following table, which gives 
the passenger trains mileage (tr.-km.), 
the passenger kilometre (p.-km.) and 
the average train user (which is its quo- 
tient), for the different years : 
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It will be noticed that, generally 
speaking, from 1926 to 1938, there was 
a continuous increase in the passenger 
train mileage in all European countries, 
whereas the passenger mileage remained 
stationary or showed a definite tendency 
to fall off; the result was that nearly 
everywhere the average passenger train 
user fell off considerably during this 
period, until it reached a definitely un- 
favourable figure. For example, in 
France the average passenger train user 
fell from 121 to 77, and in Belgium from 
161 to 96, while in Sweden where there 
is a particularly good passenger train 
service it fell from 80 to 60, so that in 
the end there was bound to be a deficit 
in the passenger service receipts, which 
the goods services had to make good if 
the general equilibrium was to be main- 
tained. 


If on the other hand, we compare the 
results obtained in 1938 and 1945, it will 
be found that the passenger train mile- 
age has been reduced in every country 
except Sweden and Switzerland, whereas 
in every country, whether it took part 
in the war or remained neutral, the 
average passenger train user has in- 
creased to a marked degree, and in cer- 
tain cases even reached completely ab- 
normal figures (520 in Italy and 447 in 
France); this was obviously due to the 
shortage of fuel and the considerable 
reduction in the road services. 


The general considerations given 
above would seem to indicate that the 
Railways should profit by the present 
situation to maintain the present ba- 
lance, at least to some extent, and so 
organise their passenger services in the 
future that at least they are not the 
cause of too great a deficit, even if they 
are not a source of revenue. 


31/15 


244 


1945 


1 260 


4700 


86 


60 


35 400 


83 


1938 


680 


2 330 


75 000 
25 900 
47 150 

7900 


38 600 


7 700 


1 870 


8 000 


25 600 


29 600 


= 
S 
lo .0) 
(=) 
i=) 
loss | 
Lom 
(=) (=) 
i= X= = 
Co) oi S 
s ud oD 
N 
a 
<=. ~ a 
om ES tes} Ww 
—~ ° =e) v 
3.8 re: 
- SS 
Oe = ella 
SE S 7 = oy 
‘= £8 Ah os, -P> = 
§ “> 7s rc 2 ia} t 
S28 ae SECS eee 
oe SS 5 trea ag @ rt ee ee 
Set MES RESES uae ay age: |S 
SSS BDERSBS Soa SY ~ SERS 
Sas PROES SISOS = Ore tee es 
Ys = Ose Zee SANK N~ 
<q 


a.tr.-u. 


Average train user 


in millions of passengers. 


(p.-km.) : 


Passenger/km. 


in thousands of km. 


(tr.-km.) : 


Train/km. 
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In order to extend or at least conserve 
their passenger traffic and consequently 
the passenger receipts, certain Railway 
Companies took certain steps before the 
war, which in practice were found to be 
ineffectual. 


For example, the French National 
Railways multiplied the passenger sery- 
ices on certain lines and introduced 
new fast services of limited capacity, 
while on other lines railcar services at 
frequent intervals were introduced to 
meet road competition. A detailed ana- 
lysis of the financial results of such 
experiments has proved that the in- 
crease in expenditure was considerably 
greater than the additional receipts 
earned. 


Similar experiments were also made 
in several European countries, for exam- 
ple Sweden, Switzerland, Belgium, and 
Italy. Generally speaking these innova- 
tions where liked by the public, but no 
strict balance sheet seems to have been 
prepared, nor proof of the favourable 
financial results obtained. In particular, 
the Belgian Railways, like the French 
National Railways, came to the conclu- 
sion that the corresponding increase in 
expenditure was not covered by the ad- 
ditional receipts. On the other hand, it 
does not appear that road motor com- 
petition was seriously affected by this 
increase in the passenger services. 


Consequently, we are of the opinion 
that a remedy for the unfavourable pas- 
senger service balance sheet should not 
be sought in such measures, but on the 
contrary some other remedy must be 
found. 


The following measures, in our opi- 
nion, might be found to remedy the 
situation : 
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1) a revalorization of the passenger 
fares; 


2) a severe limitation of the regular 
passenger train services, in conjunction 
with : 

a) a rational train service; 


b) drawing up the train timetables 
according to a new policy; 


3) lightening passenger rolling stock; 


4) spreading out peak periods of pas- 
senger traffic. 


In addition, although this very com- 
plex question does not come within the 
scope of the present report, it is neces- 
sary to obtain rational co-ordination of 
rail and road transport, so as to do 
away with competitive services, parti- 
cularly on the main arteries, close down 
the passenger services on secondary 
lines with very little traffic, and have 
the same fares in operation for both 
methods of transport. 


In the present Report, we propose to 
consider each of the above points, and 
endeavour to draw therefrom useful 
conclusions for the future. 


* 
* * 


CHAPTER Il. 


Revalorization of passenger fares. 


In most of the countries which took 
part in the two world wars, since 1913 
the gold value of the 3rd class fare per 
kilometre has shown a marked tendency 
to fall; the same phenomena can be seen 
in certain countries which remained 
neutral, for example in Portugal. 


The following table gives the gold 
value for the years 1913, 1938 and 1946 : 
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1913 1988 October 1946 
ae a ee ee 
“A) Oountries which took part 

in the wars. 
Belgium 0.0378 
a 0.02812 0.0458 
Denmark 0.0275 0.0242 needs 
LEN GEMINI ie ae Rina 0.05 0.0318 0.0384 
ecu ter Agta | htt eee Ae aa 0.058 tr. directs 0.03218 ? 
0.0522 tr. omnibus 
Norway . 0.0222 0.02837 0.046 
Holland . 0.034 0 to 150 km, 0 to 140 km. 
= 0.0386 = 00312 
151 to 300 km. > 140 km. 
= 0.0288 = 0.0186 
2 > 300 km, 
= 0.0144 
Poland oo is! ace Pal eee 0.05 0.0621 
Rumania as ees 0.0452 0.0309 0.0134 (7) 
JUCOSAVIAT A Alem . Mee: 0.04 0.023 0.036 
B) Neutral countries. 
Pore tees es ae eee ee. 0.047 29 Py 
Sweden (State Rys.) (Decreas- i ee ae 
ing scale by zones) 10 kin. 0.042 0.038 0.038 
: 500 km. 0.0288 0.0287 0.026 
Swirzeriamd os 0.052 0.0525 0.063 
(7) in’ 1945. 
tr. directs = through trains. tr. omnibus = stopping trains. 


This reduction is in no way sur- 
prising; in most of the above mentioned 
European countries, the national money 
has fallen in value and the cost of living, 
generally speaking, if certain items be 
excluded, has constantly increased; na- 
turally the Authorities have endeavour- 
ed by every possible means to minimise 
the consequences of this fall in the value 
of money, and in particular, they have 
tried to some extent to prevent passen- 
ger fares from being raised. On the 
other hand, the cost of raw materials 
and wages has been directly affected 
by the increase in the price of all goods 
and these have been increased more or 
less proportionately to the increase in 
the cost of living. 

The result of this situation is that in 
most of the countries which took part 
in the war, the passenger fares are too 
low, and fall a long way short of the 
figure necessary to cover the total cost 
of the passenger services. It might be 


objected, strictly speaking, that in those 
countries where the money has fallen 
in value, the financial charges of the 
railways have also, ipso facto, been 
lightened, but in our opinion this is not 
a sufficient reason to justify the fares 
being too low. 

On the other hand, in those countries 
which remained neutral, the passenger 
fares were maintained at the old rates, 
or even slightly increased (Switzerland). 

We think that this is an important 
problem which should be studied, and 
each Railway Company should make its 
own investigation into the question in 
order to revise the passenger fares and 
bring them into line as far as possible 
with those in force in 1913; this has 
just been done in Belgium, Norway, 
Poland and Denmark. 

However, it must not be overlooked 
that when the rates vary, the receipts 
attain a maximum, and for a given 
average user, there is a series of rates 
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giving the maximum profil, a scale pos- 
sibly different from that giving the 
maximum receipts. 


* 2 * 
CHAPTER III. 


Limitation of the regular passenger train 
services. — Organisation of the services. 


The table on page 31/15 showed how 
the average user of passenger trains fell 
off nearly everywhere during the period 
1926-1938, whereas the passenger train 
mileage increased almost continuously; 
it would appear therefore that this same 
mistake must not be repeated in the 
future, and consequently, the services 
must be reduced to a _ considerable 
extent. 

For example in the new timetables 
which will come into force in France 
in 1948, this reduction has been esti- 
mated at approximately 48 %; the daily 
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passenger train mileage which amounted 
to 790000 km. (490 884 miles) in 1938 
will be reduced to about 410000 km. 
(254762 miles) in 1948, and it is ex 
pected that under these conditions, tak- 
ing into account the amount of passen- 
ger traffic at the present time, the aver- 
age train user will fluctuate around 200. 

To clarify their ideas on the matter, 
the French National Railways have in- 
vestigated the total cost price, i.e. in- 
cluding all the items of expenditure, 
including capital charges, of the pas- 
senger train kilometre, making a dis- 
tinction on the one hand between fast 
and express trains, and through trains, 
stopping trains and railcars on the 
other, and keeping the results obtained 
in the case of steam operated lines dis- 
tinct from those of the electrically oper- 
ated lines. 

The results of these investigations are 
given in the following table :— 


Year 1938. 


Fast and express trains 376 t. 
Through and stopping 
trains ae Shoes 216 t. 


Fast and express trains 482 t. 


Through 
trains 


and stopping 
ato 212 t. 


Steam trains. 


Tonnage. Cost price.| Tonnage. | Cost price. | Cost price. 


eee eee 


47 fr. 


42 fr. 


———_---—-—-_—_—_—_——————— 


380 fr. 


290 fr. 


Hlectric trains. Railears. 


Odes 


397 t. | 29 fir, 


331 t. | 42 fr. Lovin: 


Year 1946. 


635 tt. 520 fr. 


348 t. 310 fr. 


The total costs for 1946 were obtained 
by multiplying those of 1938 by the 
coefficient 7, which corresponds at the 
present time to the average increase in 
wages and raw materials, and by in- 
creasing the prices in the same propor- 
tion as the increase in the tonnage 
shown up in the above table; in fact, 
in comparison with 1938, the weight of 


the fast and express trains has been 
increased on both steam (28 %) and 
electrically (60 %) operated lines. 


In the case of supplementary trains, 
i.e. those put in service without any new 
expenditure other than the cost of trac- 


tion and train staff, the costs are as 
follows : 
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Year 1938. 
Steam trains. Electric trains. Railears, 
Tonnage, Cost price. | Tonnage. | Cost price. | Cost price. 


Fast and express trains 376 t. 
Through and _ stopping 
trains se ee 216 t. 


Sl a a 


397 t. Ginine 


331 t. 


Year 1946. 


Fast and express trains 482 t. 100 fr. 635 t. 60 fr. 50 fr. 
Through and stopping 
trains we iis: 212 t. 80 fr. 348 t. 70. ir: | 50 fr. 


Taking into account the fact that in 
October 1946 the return per passenger- 
kilometre is about 1 fr. 22, to meet the 
total cost price, it is necessary to have 
an average user of 300 passengers in the 
case of fast and express trains on steam 
operated lines and 400 on electrically 
operated lines; we have however taken 
into consideration the fact that, at the 
present time, passenger fares are too 
low in France, if they are compared 
with those in force in 1913, and we have 
agreed that it is not necessary to go 
below a figure of 200 passengers for the 
average user of fast and express steam 
trains and 260 for fast and express elec- 
tric trains. These factors were used by 
the French National Railways as guiding 
principles in drawing up the passenger 
timetables for 1946. 

Without carrying out such a detailed 
investigation, most of the European 
Railways have nonetheless felt the ne- 
cessity of avoiding the methods of pre- 
war days and of putting a brake on the 
constantly increasing train services 
offered before 1939. For example, the 
Algerian and Belgian Railways are in 
favour of very strict limitations of the 
services, and the Italian Railways reco- 
gnise that it will be impossible to revert 
to the pre-war services. Even the Swe- 


———————————— 


dish and Swiss Railways, whose coun- 
tries remained neutral during the war, 
have stopped multiplying the train serv- 
ices. The Railway Administrations, who 
have been consulted about their inten- 
tions for the future in this connection, in 
the most favourable cases, do not intend 
to go beyond restoring the pre-war 
services to their 1938 level (Sweden, 
Portugal, Switzerland, Italy), while 
others are considering a fairly extensive 
reduction of the train mileage (Belgium, 
Poland, Austria). 

Taking this general trend into consi- 
deration, how are the European Rail- 
ways drawing up the timetables for 
their various lines ? 

A distinction must be made between 
main lines run over by fast and express 
trains, secondary lines and suburban 
lines. 


a) Main lines. 


In France, these services will be 
covered in the day time by 2 or 3 heavy 
express trains (650 tonnes [639.734 Engl. 
tons] in the case of steam traction, and 
750 tonnes [738.155 Engl. tons] in the 
case of electric traction, on easy gra- 
dients), at an average speed of 70 to 
75 km. (43 to 47 miles) per hour, and 
in the night time by 1 or 2 heavy express 
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trains, of similar speed, with sleeping 
cars. This service will be completed 
during the summer by a certain number 
of temporary express trains for the addi- 
tional holiday traffic, to give the neces- 
sary services to health resorts, watering 
places and the seaside. In addition pro- 
vision has been made to run 3 or 4 
shuttle services of stopping trains, 
during the day time, which can be par- 
tially replaced, if need be, by railcars 
(usually two 300 H.P. cars coupled 
together). Finally, on the most impor- 
tant lines, such as_ Paris-Lyons-Mar- 
seilles-Nice, Paris-Lille, Paris-Bordeaux, 
Paris-Strasbourg, Paris-Le Havre and 
Paris-Basle, these services will be com- 
pleted by 1 or 2 trains or express auto- 
trains (1st and 2nd class) in each direc- 
tion, which will be lighter (350 to 
400 t. [344 to 393 Engl. tons]), run at 
higher speeds (120 to 130 km. [74 to 
80 miles] per hour) and very comfor- 
table; these trains are intended to pro- 
vide the fast and frequent services re- 
quired by businessmen and foreigners; 
to meet the extra cost involved, a small 
supplement will be charged for travel- 
ling in these trains, at least in the case 
of 2nd class passengers. Naturally, in 
addition to these internal services, there 
will be the important international ex- 
presses, such as the « Simplon-Orient 
Express », the « Orient Express », the 
« Arlberg Express »,etc., the frequency 
of these depending upon the extent to 
which they are used. 


This idea of how to operate the main 


lines appears to be accepted by all the 
European Railways. For example : 


— in Sweden, between Stockholm and 
Goteborg, provision has been made for 
3 heavy express trains and 1 lighter fast 
train during the day and 1 or 2 express 
trains by night with sleeping cars; 


— in Poland, provision has been 
made for one heavy express train by 
night and 2 or 3 faster express trains 
by day; 
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— in Switzerland, the services will be 
covered by a comparatively large num- 
ber of heavy through trains and light 
fast trains, this being made possible by 
the electrification of the whole system; 

— in Italy, provision has been made 
for 1 or 2 heavy express trains at night 
and lighter and faster trains by day; 

— in Algeria, provision has been 
made for one 300 to 350 t. (295 to 344 
Engl. tons) express train by day run- 
ning at an average speed of 60 to 65 km. 
(37 to 40 miles) per hour, and one 400 
to 450 t. (393 to 442 Engl. tons) express 
train by night running at an average 
speed of 50 km. (31 miles) per hour. 

However, several Railway Adminis- 
trations have pointed out that the rail- 
way equipment and layout was not al- 
ways designed to handle very heavy and 
consequently long trains, and that it is 
not advisable to exceed a tonnage of 
between 600 and 700 t. (590 to 689 Engl. 
tons). 

In all cases the express train services 
will be completed by 2 or 3 shuttle 
services of stopping trains, which will 
sometimes be replaced by railcars or 
autotrains. 

In addition, the Railways are gener- 
ally in favour of the idea (Belgium, 
Holland, Poland, Sweden, Switzerland, 
Norway, Italy) of linking up certain im- 
portant towns during the day by the 
use of powerful railcars (800 H.P. and 
over), or electric cars, at very high 
speeds (120 to 140 km. [74 to 85 miles} 
per hour), generally with facilities for 
serving meals; such services are already 
being run in France between Paris and 
Lille, Paris and Strasbourg, Paris and 
Le Havre, and Paris and Lyons using 
autotrains or railcars, which enable the 
businessmen, these services cater for, to 
reduce their travelling time to the 
minimum. 

Generally speaking the Railways agree 
upon the advisability of running through 
carriages, particularly at night, in spite 
of the increase in cost and the nuisance 
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of shunting these in the large stations 
en route. This is, indeed, a very effec- 
tive way of keeping an important class 
of passenger for the railways; on the 
other hand, the question of through 
carriages by day needs to be weighed 
more carefully, as in this case through 
carriages are not absolutely essential ex- 
cept in the case of certain particularly 
important services, and even in this case 
the Company must be certain that the 
running of through carriages does not 
involve a loss of load over certain parts 
of the system run over by the corres- 
ponding expresses. 

Finally, Railway Administrations oper- 
ating an extensive system agree upon 
the advisability of giving the public 
sleeping car facilities on the fast and 
express night trains; certain countries, 
however, such as Portugal and Rumania, 
wish to limit the use of sleeping cars to 
1st class passengers, whereas others, 
such as Sweden, Norway and Poland, 
think it desirable to have sleeping car 
accommodation for all classes of pas- 
sengers. 

In France, we think a just balance 
should be maintained by offering pas- 
sengers : 

a) 1st and 2nd class sleeping car 
berths (1st class being reserved for very 
important services, mostly international 
services) ; 

b) ist class couchettes (4 per com- 
partment) and 2nd class couchettes 
(6 per compartment). 

The rates for these have been arrang- 
ed to prevent any competition with 
sleeping-car berths, in such a way that 
they make up for the loss of receipts 
due to the decrease in the number of 
seats available (2 per compartment in the 
Case, ot ist om 2nd class). Im addition, 
care is taken to avoid running 2nd class 
sleeping cars and 1st class couchettes 
on the same service, as the price per 
kilometre is very similar. 

Third classe couchettes are not under 
consideration, as the difference between 
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2nd and 8rd class fares is small (at the 
present time 30 % of the fare per kilo- 
metre 3rd class), 2nd class being con- 
sidered in France as merely an improv- 
ed form of 3rd class travel intended for 
the middle classes; moreover, there are 
8 seats per compartment in both classes. 

To conclude, we think it reasonable 
to base the main line services on these 
principles, which tend to reduce the 
operating costs by giving up the idea of 
« speed at all costs » whilst maintaining 
satisfactory services both by day and by 
night, between the important centres, 
which reconciles as far as is possible 
the necessity for reducing the deficit in 
the passenger receipts with the desire to 
fight road competition and even, in cer- 
tain cases, air competition. 


b) Secondary lines. 


The secondary lines are usually run at 
a loss; in fact as the table on page 34/18 
shows, the cost price of the ifrough 
and stopping trains is generally high (in 
France 290 fr. per steam train kilome- 
tre), and to meet this it is necessary to 
have an average user of about 240 pas- 
sengers per train; such a high user is 
extremely rare, and consequently the 
Railways must be very careful in organ- 
ising their secondary line services. 

— In France the secondary lines with 
average traffic are served by 2 or 3 
shuttle services of stopping passenger 
trains by day; at the present time, some 
of these services are increased by add- 
ing passenger coaches to goods trains, 
but such trains are extremely slow, 
which makes it impossible to assure the 
connections at the end stations of the 
journey, and satisfy the requirements of 
the public. Consequently it has been 
decided to stop this practice as soon as 
possible, and not to have recourse to it 
in the future. 

To reduce operating costs on such 
lines, the French National Railways pro- 


pose : 


Amato rolling 


put new and _ lighter 
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stock into service, the main characteris- 
tics of which will be described later on; 


2) to replace a large part of the stop- 
ping trains by single class (3rd class) 
railcars, an important order for which 
is already in hand. 

These railcars will be of the follow- 
ing types: 

a) Powerful 600 H.P. railcars, seating 
68 (2nd and 8rd class), which can haul 
1 or 2 bogie trailers (70 seats), intended 
in principle to improve the services on 
difficult sections of line (gradients of 
more than 15 mm. [5/8 in.] per metre) ; 


b) Railcars of average power (300 
H.P.), seating 62, which can be coupled 
up in pairs, or on easy gradients can 
haul a bogie trailer (70 seats). These 
single class railcars (8rd class) will be 
used on most of the secondary lines 
where the gradients do not exceed 
15 mm. (5/8 in.) per metre, on which 
the passenger traffic, though fairly im- 
portant, does not warrant the use of 
steam trains; lines served in this way 
will have a shuttle service of 3 to 4 rail- 
ears, and if need be a single rake of 
steam stock which will be retained to 
carry express parcels traffic and the 
mail which could not have been for- 
warded by the special high-speed goods 
train. 

Some of these 300 H.P. railcars can be 
transformed into 420 H.P. 2nd and 3rd 
class railcars by the use of super- 
charging; they can then be used for 
certain cross country services linking 
up important towns. 

c) Light railcars, of 150 H.P., single 
class (3rd class), seating 48, intended 
for use on secondary lines with little 
traffic on which it seems advisable to 


maintain the railway services rather 
than hand over the traffic to a road 
service; 


d) As an experiment, railcars of very 
small horsepower (60 to 80 H.P.) which 
consist of a light railcar of the « Bil- 
lard » type, or motor buses the wheels 
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of which have been adapted for railway 
use, seating 35, for services on lines 
where the traffic is extremely light. 

Most European Railway Companies 
appear to have adopted similar princi- 
ples. Thus, provision is made : 

— in Belgium, for a minimum of 3 
services daily, which are sometines 
covered by railcars seating 80 to 100; 

— in Italy, Norway and Portugal, in 
principle, for 2 or 3 services daily, 
partly by using railcars seating 50 to 80; 

— in Poland, for two services a day 
in each direction, for which purpose 
220 H.P. railcars seating 60 will be used 
to some extent; 

—in Rumania, for 1 to 4 daily shuttle 
services, partly by using coupled rail- 
cars of 120 H.P. or 150 H.P., seating 100 
to 200. 

On the other hand, in certain coun- 
tries with electrified lines, there are 
more services on the secondary lines. 
For example : 

— in Sweden, there are 4 to 6 shuttle 
services a day, making use of rail cars 
or autotrains of various sizes (60 to 
140 seats) ; 


— in Switzerland, there are 8 to 10 
trains in each direction daily, making 
use of electric motor coaches, as all the 
lines have been electrified; 


— in Holland, there is a fairly fre- 
quent service, making use of railcars 
seating from 60 to 70. 

Finally, all the Railway Administra- 
tions who, from force of circumstances, 
have had to use goods trains for pas- 
senger services, have decided to give up 
this practice as soon as possible, owing 
to the drawbacks entailed. 

Naturally, on secondary lines with 
heavy traffic, in particular those serv- 
ing working class centres, the number 
of services in each direction is of grea- 
ter importance; here again they must 
not be multiplied indefinitely, as al- 
though the user of the trains is rela- 
tively high in this case, the reduced 
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fares granted to employees, workmen 
and scholars amount to a great deal, as 
a rule, and consequently there is a risk 
of the service being run at a loss. 

Most Railway Administrations have, 
as in France, put in hand an important 
programme for the construction of rail- 
cars: 

— in Belgium, there are double or 
triple autotrains, of more than 600 H.P., 
without trailers, used on certain express 
services, as well as lighter railcars 
(300 H.P.) for the stopping services on 
the main and secondary lines; the use 
of 150 H.P. railcars seems to have been 
given up. 

— in Holland, there are high power 
diesel railcars for the express services; 
these are 1950 H.P. in the case of the 
5 unit sets and 800 H.P. in the case of 
the triple sets. There are also ordinary 
diesel railcars of 300 H.P. for the stop- 
ping services. They appear to be in 
favour of using small capacity railcars 
on the secondary lines with little traffic; 

— in Norway, there are railcars of 
from 370 to 400 H.P. which can pull one 
or two trailers, and 130 H.P. railcars for 
lines with very little traffic. There are 
also 3 unit autotrains of 1 250 H.P. for 
certain express services; 

— in Sweden, where most of the im- 
portant lines are electrified, they are in 
favour of using 150 H.P. railcars or auto- 
trains on lines with very little traffic; 
these can haul a light 7 t. (6.889 Engl. 
tons) coach; 


— in Poland, it is proposed to make 
use of high powered railcars on the 
main lines, with two or three trailers, 
as well as low power railcars (150 to 
200 H.P.) of small capacity on certain 
secondary lines; 


— in Italy, it is proposed to use 400 
to 500 H.P. railcars with trailers for the 
express services, and 250 H.P. railcars 
which can be coupled together in twos, 
threes or even fours, for the stopping 
services on the main and secondary 
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lines. No provision has been made for 
the use of lighter railcars (150 H.P.); 


— In Switzerland, where all-the lines 
are electrified, a light 56 t. (55.115 Engl. 
tons) locomotive has been built to make 
the hauling of light trains as economical 
as possible; : 

— in Greece, provision has been made 
for the future use of 350 and 400 H.P. 
railcars which can haul one trailer; 

— inAlgeria, there are 600 H.P. rail- 
cars, which can haul a light trailer. No 
provision has been made for low power 
railcars (150 H.P.); 

— in Portugal, during the war small 
railcars were used, with a 60 H.P. pro- 
ducer gas engine (27 seats), and plans 
have been made for the construction of 
137 and 274 H.P. diesel railcars. 

Generally speaking, the Railway Ad- 
ministrations are not in favour of using 
low power railcars of small capacity, 
owing to the numerous drawbacks asso- 
ciated with these vehicles; they are in 
fact rather fragile in build, do not work 
the pedals when the wheels run over 
them, and so do not short-circuit the 
track circuits, and finally cannot cope 
with any increase in the number of pas- 
sengers, which necessitates frequent re- 
placement of the railcar services by 
steam trains. 

To conclude, the general opinion 
seems to be that the most economical 
method of serving secondary lines, in 
addition to a rake of steam stock which 
will assure the express parcels traffic 
and the mail, is to run 2, 3, 4 or even 
more railcar services of variable power 
and capacity, according to the impor- 
tance of the traffic. 


c) Suburban lines. 


On suburban lines the profit per pas- 
senger kilometre is particularly low (in 
France it was 0.38 per passenger-km in 
October 1946); consequently there can 
be no question of improving these serv- 
ices, and the only thing to do is to 
endeavour to give the public, particu- 
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larly exacting in the case of such sery- 
ices, a reasonable service whilst endea- 
vouring to reduce the operating costs as 
much as possible. 


—_In France, on the electrified lines, 
and eyen on certain steam lines with 
heavy traffic, the suburban services are 
covered by sets of trains at regular in- 
tervals, each train of the set being spe- 
cially arranged to serve a given zone; 
the interval between trains is generally 
20 to 30 minutes at rush hours and 1 to 
2 hours at slack periods. In addition, 
on the electrified lines, the trains con- 
sist of groups of 2 or 3 coaches which 
can be coupled up or uncoupled accord- 
ing to the traffic requirements. 

This method seems to be used on all 
the railways operating lines of this sort; 
for example : 


— in Belgium, between Brussels and 
Antwerp, an electrified line, there are 
sets of trains running at 30 minute in- 
tervals at the rush hours; this is also 
the case in the suburbs of Brussel on 
the « Chemins de fer Vicinaux » and on 
the «Electrobel »; the trains consist of 
1 or 2 coaches according to traffic re- 
quirements; 


— in Holland, the suburban trains run 
at 30 minute intervals, with two addi- 
tional trains during each rush hour; the 
composition of the trains varies from 
4 to 6 or even 10 coaches according to 
traffic requirements; 

— in Poland, the Warsaw to Grodzisk 
line is served by electric trains at 20 mi- 
nute intervals, the number of coaches 
varying from 1 to 3; 

— in Sweden, the suburban train sets 
are run at 15, 20 or 30 minute intervals, 
according to traffic requirements; 


— in France (Metro, Sceaux line), the 
train sets run at 15, 20, 30 or 60 minute 
intervals, according to the time of day, 
the composition varying from 2 to 4 spe- 
cial coaches. 

Generally speaking, it would seem that 
all the Railway Administrations agree 
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that suburban lines with heavy traffic 
should be electrified and operated by 
means of sets of trains at regular inter- 
vals, each train being used for the serv- 
ice of a given zone. This method would 
appear to assure the maximum conve- 
nience for the public, and also enables 
lines with heavy traffic to be operated 
rationally, and, it would appear, in the 
most economical manner. 

It should be pointed out, in conclu- 
sion, that the French National Railways, 
in the suburbs of Paris, on steam oper- 
ated lines, are making use of reversible 
rakes of large capacity; these rakes 
which consist of 8 coaches seating 742 
with standing room for 809, make it 
possible to operate certain suburban 
lines with heavy traffic on the same 
principles as electric lines; they have 
proved to be of great service on the 
lines using them. 


* 
¥* * 
CHAPTER IV. 
Lightening of passenger rolling stock. 


It can be stated that as a general rule 
all the Railway Administrations, before 
the war, were making use of the in- 
creased power of steam and electric 
locomotives to improve the comfort and 
safety of passengers, without increasing 
to any appreciable extent the transport 
capacity : thus the fast trains of 1890 
which were made up of 4-wheeled coa- 
ches contained approximately the same 
number of seats as the express trains of 
1938 with all metal bogie coaches; yet 
whereas the weight of the former was 
250 t. (246 Engl. tons) in the case of the 
latter it might be: 

700 t. (689 Engl. tons) on lines with 
steam traction; and 

850 t. (836 Engl. tons) on lines with 
electric traction. 

At the same time the dead-weight per 
passenger which was only 340 ker. 
(750 lb.) in 1890, on the French Natio- 
nal Railways in 1938 had increased to : 

— 500 kgr. (1 212 Ib.) 3rd class; 
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— 700 ker. (1 543 Ib.) 2nd class; 

— about 1 t. (0.984 Engl. t.) 1st class; 

— more than 2 t. (1.868 Engl. tons) 
on sleeping cars. 

This increase in the tare of carriages 
is due to: 

— the introduction of corridor trains, 
which decreases the number of seats 
owing to the side corridor; 

— the installation of water closet 
toilets at the ends of coaches; 

— the improvements made to the 
heating and lighting of carriages, both 
of which increase the weight; 

— the increase in the space available 
per passenger; 

— on certain foreign railways, the 
installation of a system of « air condi- 
tioning », which weighs 2 t. (1.868 Engl. 
tons) per coach; 

— the use of metal coaches, which 
has increased their weight by about 
22 %; thus on the French National Rail- 
ways the wooden C” coaches which 
weighed 37 t. (36.415 Engl. tons) have 
been replaced by metal C’, C”, or C® 
coaches weighing 45 t. (44.289 Engl. 


tons). 


BULLETIN OF THE INT, RatLway Concress ASSOCIATION 


41/25 


In brief, before the war the Railways 
were merrily progressing towards a 50 t. 
(49.210 Engl. tons) coach, without both- 
ering about the considerably increased 
operating costs such heavy stock would 
entail (particularly as regards the main- 
tenance of the track and traction costs), 
a policy which moreover had the serious 
drawback of decreasing the average 
speed of the main trains. As moreover 
the Railways were obliged : 


— either to meet road motor compe- 
tition, 

—_ Or, to mect the 
business men, 


requirements of 


— or for reasons of prestige, 

to run a certain number of particularly 
fast services, they were forced to intro- 
duce a certain number of trains which 
ran at a high average speed but were of 
very small capacity, only seating 150 to 
250 passengers, which led to an inflated 
passenger train mileage, as explained in 
the previous Chapter. 


The position on the different Rail- 
ways in 1938 from this point of view 
is summed up in the following table, 
which gives the average tonnage of a 
metal bogie main line coach : 


France 
Algeria 
Belgium 
Denmark . 
Greece 
Italy . 
Holland 
Norway 
Poland 
Portugal . 
Sweden Se fy ina Oe eee 
. 1 International services 
Zwitzerlanc Internal services 
Jugoslavia 

Rumania 


| 


Ist. & 2nd. class 3rd. class 
coaches. coaches, 
Tonnes. Tonnes. 

48 46 
4] 40 
42.5 41.5 
38 38 
43.4 40 
42 42 
46 46 
38 35 
“45— 43 
40 28. 
“54. 48 
40 7 
29 28 
45 35 to 42 
AT 46 
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This table is very significant, and 
shows the excessive weights which had 
been reached in the construction of pas- 
senger rolling stock. However certain 
Railway Administrations had begun to 
appreciate the dangers of this policy 
and had started to put into service 
lighter rolling stock, as the figures un- 
derlined in the above table show. In the 
ease of the French National Railways, 
in the years immediately before the war, 
the former Companies had begun to 
lighten their stock; for example on the 
Est and Nord Railways, the 41 t. (40.352 
Engl. tons) BD and CD coaches were 
put into service, and on the Ouest, the 
Sy th (GUE) laine, Worms) AN oir UB} 
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coaches and the 37 t. (36.415 Engl. tons) 
G, Gor C. coaches. 

The European war, which led to the 
destruction of a great part of the pas- 
senger rolling stock, has put the ligh- 
tening of this stock into the foreground 
at the present time. The rolling stock, 
which has been destroyed, must be re- 
placed, and consequently many Euro- 
pean Railways have large orders to 
place. 


To give some idea of the importance 
of these orders, the following table sums 
up the actual situation regarding the 
passenger rolling stock on certain Rail- 
ways which suffered more particularly 
during the war: 


1938 1946 Coefficient 
of reduction 
Theoretical Usable Theoretical Usable in usable 

stock. stock stock. stock, stock. 
French National Rys. 29 700 25 800 23 800 13 700 AT % 
Belgium ry i 7 900 7 600 5 300 4 800 37 % 
Italy 6 800 6 000 4 850 2 100 65 % 
Poland 10 550 8 950 8 550 4 450 51 % 
Rumania . 3 600 2 850 2 700 1 750 38 % 


The re-establishment of the passenger 
rolling stock will therefore involve great 
efforts on the part of these countries, 
spread over several years. 

What are the new conditions therefore 
which will serve as a basis for this 
work ? 

In France, on the main lines, the new 
coaches, built of light metals, in which 
the weight of all the accessories has 
been reduced, will have the following 
characteristics : 


— the adoption for the framing of the 
frame and body of the tubular design 
forming a homogeneous monobloc; 

— incorporation of the frame in the 
body and of the body in the roof; 

— using a double framework through- 


out the upper body to minimise the 
effects of telescoping; 


— general use of light metals for all 
parts which do not play any direct part 
in the strength of the framing; 

— research, within limits of safety, 
of all technical measures likely to obtain 
the minimum weight. 

The improvements and the reduction 
of the different members (frame, bogies, 
body, internal fittings and seats) will 
result in the tare weight of the C” coa- 
ches being reduced from 37 to 32 t. 
(36.415 Engl. tons to 31.494 Engl. tons), 
ie. a deadweight of 400 kgr. (882 Ib.) 
per passenger, which is lower than that 
of the old wooden coaches, whilst giv- 
ing a degree of safety at least equal to 
that of the old metal coaches and main- 
taining the present internal arrangement 
of the metal coaches (separate corridor 
and compartments), an arrangement 
which as confirmed by a recent refer- 
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endum on the subject, seems to be liked 
by the public and is the most practic- 
able, especially in the case of night 
travel. 

On secondary lines, where the old 
stock of carriages with wheels and axles 
was considerably reduced during the 
war, the French National Railways have 
perfected a design for a metal bogie 
coach of tubular construction with a 
tare of 29 t. (28.542 Engl. tons). These 
coaches will be of 2 types: 

a) a coach BD with 2 passenger com- 
partments (50 seats), 2 platforms and a 
luggage compartment. 

b) a coach C with 3 passenger com- 
partments (78 seats) and 2 platforms. 

The stopping trains on secondary lines 
will in principle be made up of one BD 
and 2 C coaches of the above type, 
which thanks to their light weight will 
enable the trains to start away quickly 
and to have close timings. In addition, 
the internal arrangements will be such 
as to give these coaches an up-to-date 
and comfortable appearance. 

Finally, the French National Railways 
are proceeding with the design of a new 
type of super-light coach, for which a 
bogie of a completely new type will be 
used, weighing only 4 350 ker.(9 590 Ib.), 
which will make it possible to reduce 
the total tare by one tonne (0.984 Engl. 
ton). 

For the main line services : 

— in Belgium, the Belgian National 
Railways propose to build coaches and 
electric rail motor coaches in light 
metals; 

— in Italy, the State Railways have 
recently put into service 3rd class coa- 
ches of high resistance steel with a tare 
of 32 t. (31.494 Engl. tons) ; 

— in Denmark, a lightweight coach 
with a tare of 28 t. (27.557 Engl. tons) 
has been put into service; 

— in Holland, the construction of a 
light weight 3rd class coach is under 
consideration; 
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— in Norway, the construction of a 
light weight 3rd class coach with or 
without a van is under consideration; 


— in Poland, 1000 3rd class coaches 
of the metal C* type with a tare ef 38 t. 
(37.399 Engl. tons) are under construc- 
tion; 

— in Portugal, some « Budd » coaches 
have been put into service, made of rust- 
less steel, the tare of which varies from 
28 to 32 t. (27.557 Engl. tons to 31.494 
Engl. tons); 

— in Rumania, metal bogie coaches C° 
with a tare of 28.5 t. (28.049 Engl. tons) 
are in use; 

— in Sweden suburban coaches have 
been put into service; made of welded 
steel, their weight is 31 t. (30.510 Engl. 
tons) ; 

— in Switzerland, where the matter 
has been for a long time under consi- 
deration by the Federal Railways, metal 
coaches are in use on the interior sery- 
ice in which aluminium has been used 
for the doors and accessories, of the 
following types : 

AB‘u with a central corridor, weigh- 
ing 29 t.. (28.542 Engl. tons), 42 seats; 

B‘u with a central corridor, weighing 
28 t. (27.557 Engl. tons), 48 seats; 

BC‘a with a central corridor, weigh- 
ing 28 t. (27/557 Engl. tons), 55 seats; 

C*u with a central corridor, weighing 
28 t. (27.557 Engl. tons), 72 seats. 

In the case of the services on second- 
ary lines, the proposals of the European 
Railways seem to be less definite, how- 
ever : 

— in Italy, it is proposed to build 
some new 4-wheeled coaches with a tare 
of 21 t. (20.668 Engl. tons) having a 
central corridor; 

— in Norway, 3rd class coaches have 
been put into service having a tare of 
17 t. (16.731 Engl. tons) with a central 
corridor; 

— in Switzerland, the Federal Rail- 
ways have designed 8 wheeled Be and C 


44/28 


coaches for lines with heavy gradients, 
with covered platforms at the ends and 
fittings in aluminium, with a tare of 
about 20 t. (19.684 Engl. tons); these 
have a central corridor and contain 56 
or 64 seats. 

To conclude, we are of the opinion 
that steps of this sort should be reso- 
lutely followed, and the Railways should 
definitely renounce the construction of 
coaches weighing more than 34 t. 
(33.463 Engl. tons) in the case of bogie 
corridor vehicles, obtaining the neces- 
sary reduction in weight by using light 
metals and making all possible savings 
in the use of materials. 

Thanks to this policy, we shall de- 
crease the traction costs whilst main- 
taining the same train capacity, make 
it unnecessary to double head the trains 
in many cases, and reduce the cost of 
upkeep of the track and structures. 


% 


* * 
CHAPTER V. 


Spreading out peak passenger traffic. 


All Railway Administrations have to 
meet a rush of passenger traffic during 
the three months of the summer (July, 
August and September), and before cer- 
tain holidays (Easter, Whitsun, end 
July, 15th August, end September, Christ- 
mas and New Year), in addition to the 
normal services. 

In France, this was encouraged by 
certain reduced fares that were former- 
ly introduced which obliged the Rail- 
ways to maintain certain reductions in 
_ favour of groups, excursions, pilgrim- 
ages, etc., during these rush periods. 

In most European countries, the situa- 
tion is similar; thus the Public Author- 
ities grant : 

— in Belgium, a reduction of 30 to 
40 % for holidays with pay between 
April and October; 


— in Italy, Norway, Poland and Por- 
tugal, similar benefits; 
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— in Sweden, reduced fares for the 
12 days holiday with pay guaranteed to 
all employees, and even free tickets to 
certain holiday camps. 

The result is that during the 5 sum- 
mer months the passenger services not 
only have to be increased, which is to 
be expected, but in addition for each 
holiday, certain trains leaving on the 
most popular days of the week have to 
be doubled, tripled, quadrupled, and 
even sometimes quintupled, a pheno- 
mena which occurs more particularly 
at the end of July, beginning of August 
and for holiday on the 15th August 
which comes in the middle of the period 
of heavy summer traffic. 

To meet such peak traffic properly 
necessitates an extremely large stock of 
coaches, part of which will only be used 
for these addition services and remain 
idle all the rest of the year; in addition 
much light mileage has to be run to get 
back the coaches to the despatching sta- 
tions without delay, usually empty. 

If such a situation could at a pinch 
and in spite of all its drawbacks be 
supported before the war, it can no 
longer be today owing to the loss of 
stock due to the war. 

This reduction in the rolling stock is 
general; it has been shown in the pre- 
vious chapter to what extent it has been 
reduced, All the Railway Administra- 
tions, at the present time, agree that 
they no longer have the necessary stock 
with which to meet heavy rush traffic. 
This is true not only of the countries 
devastated by the war but also of those 
which remained neutral; Sweden for 
example considers that her present rol- 
ling stock is hardly sufficient, and 
Switzerland declares that many _pas- 
sengers have to travel standing, as her 
stock is insufficient at rush periods. 

To clarify the matter, in France we 
have endeavoured to ascertain under 
what financial conditions these rush 
periods were worked, in particular that 
of the 15th August; we found, as we had 
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expected, that the additional trains, run 
during these rush periods, did not pay 
even when well filled, but on the con- 
trary were worked at a loss. 

The following graph shows the train 
mileage for 1938 day by day: 

The greatest rush periods was for 
4 days around the Feast of the Assump- 
tion, and we calculated as exactly as 
possible the number of coaches required 
to carry the traffic; it was found that 
450 coaches were practically never used 
apart from this period. Taking the aver- 
age composition of a relief train as 
10 coaches, the sinking fund charge of 
these coaches in the cost of the train 
kilometre at the peak has been calculat- 
ed at 235 frances (1938) bringing the 
total cost of the express train-kilometre, 
when all the other items estimated at 
22 francs per kilometre are added, to 
257 frances at its greatest peak; when it 
is remembered that in 1938 the receipts 
per passenger kilometre were only 
0.187 francs, even if the 800 seats in a 
10 coach train were all filled (which 
taken all round is never the case), such 
a train would only earn 150 francs, and 
consequently there was a deficit of more 
than 100 francs per kilometre. 

It is therefore essential, and this is a 
point upon which all the European Rail- 
way Administrations (except Norway) 
are agreed, to take steps to spread out 
rush periods of traffic and even sup- 
press such extreme peak which, as the 
rush period of the 15th August, neces- 
sitates the use of rolling stock never 
used at other periods. 

Measures, which will achieve this re- 
sult, are of two kinds : 

a) of a rating nature; 

b) of a technical nature. 


a) Measures of a rating nature. 


In France we think that certain re- 
duced fares normally granted to pas- 
sengers should be suspended during 
holiday periods. 
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These are mainly the reduced fares 
granted to groups and in the case of 
holidays with pay; as well as those 
given to holders of return tickets, when 
these are reintroduced. 

In other European countries, this does 
not appear to have been done up to the 
present; in Belgium, however, the re- 
duced fares for holidays with pay are 
suspended between the 14th and 19th 
August, the 31st August and 1st Septem- 
ber; in Sweden, the reduced fares grant- 
ed to groups are suspended at rush 
periods; in Jugoslavia, all reduced fares 
are provisionally suspended. 


b) Measures of a technical nature, 


In France, the Management of the 
National Railways decided to limit the 
number of seats available at such per- 
iods; with this object in view, a pro- 
gramme is drawn up for double heading 
the express trains, avoiding as far as 
possible running light, whilst obtaining 
a rapid turn round of the stock; this 
programme is based on all the available 
coaches (including vehicles temporarily 
released from shops), taking into ac- 
count the extent to which the stock can 
be used over again as well,as the engine 
user for double heading. Once the pro- 
gramme has been fixed, the passengers 
are distributed over the different trains, 
even amongst those least in demand; this 
method of working has become rela- 
tively easy now that the public has got 
into the way of booking seats in ad- 
vance since the war; moreover, during 
rush periods booking in advance is en- 
forced in the case of certain heavily 
loaded trains, so that those who have’ 
not booked their seats are systematically 
diverted to other trains; in addition, 
without going so far as to make it neces- 
sary to book all seats, during rush per- 
iods, admission tickets are issued free 
for certain trains, the number being 
equal to the number of seats available 
plus 20 % for standing room. i 

This method of operating amounts in ° 
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fact to « traffic control » during rush 
periods; to facilitate the application of 
this programme, all transport to holiday 
camps and pilgrimages are suspended 
during this period, and railway em- 
ployees and their families cannot make 
use of their free passes at such times, 
either during the whole period or only 
on certain days and by certain trains. 
Finally, negociations have been entered 


into with Government Departments and 
the large factories of the Paris area to 
spread out their holidays with pay as 
much as possible, particularly with a 
view to ensuring that the days on which 
such holidays start will not coincide 
with the rush periods. 

It does not appear that other Railway 
Administrations, in addition to the 
French National Railways. have resolu- 


JANUARY 1947 


age of passenger trains in 1938.) 
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tely undertaken similar measures. For only practiced in Norway, Austria, Por- 


example : 

— the suspension of certain cheap 
fares is only practiced in Sweden; 

— obligatory booking in advance for 
certain trains is only practiced in Nor- 
way, Sweden, Austria and Rumania; 

— the application of a method of pre- 
liminary booking for certain trains is 


tugal and Rumania; 

— the banning of certain trains to 
holders of cheap tickets at rush periods 
is practiced in Sweden, Holland and 
Belgium, only in the case of holidays 
with pay, and in Rumania for holders 
of cheap tickets; 

— free travel for railway employees 
and their families is not allowed on cer- 
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tain trains in Sweden and Rumania 
only; 

— the suspension of special pilgrim- 
age and holiday camp trains during 
rush periods is only practiced in Italy, 
Poland and Austria. 

However, generally speaking all the 
Railway Administrations draw up pro- 
grammes in advance when it becomes 
necessary to double head the trains, to 
avoid running light, but in our opinion 
this measure, excellent in itself, runs a 
risk of being ineffective if nothing is 
done to reduce the public’s desire to 
travel on certain days and by certain 
trains particularly in demand, and con- 
sequently the programme may have to 
be completely shelved. 

We consider it essential from both the 
financial and technical points of view 
to take every possible step to spread out 
the traffic at rush periods, and even to 
suppress any extreme cases that may 
exist; moreover, for many years to 
come, the shortage of passenger rolling 
stock will oblige all the Railway Com- 
panies to work on these lines. 


It may be objected that such measures 
would divert the traffic to road motor 
transport at holiday periods; very likely, 
but the answer is that even when things 
have returned to normal, there is bound 
to be competition between road and 
rail, and to endeavour to hold passenger 
traffic at any price is nothing but a 
delusion. 


* 
* * 


CONCLUSIONS. 


Our enquiry amongst the different 
Railway Companies has brought to light 
the above measures intended to organise 
the passenger train services in such a 
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way that they are operated at the lowest 


‘possible cost, whilst giving the public 


reasonable facilities. 

In our opinion, the measures we have 
described should have been put into 
practice before the war in order to stop 
or at least diminish the growing deficit 
shown by all European passenger serv- 
ices. At the present time, such measures 
should be more rigorously enforced as 
the resources available to the Railways 
have been still further reduced. There 
is, however, no gain saying the fact that 
the public will demand a return to pre- 
war conditions, as though there had 
never been any war. 


In our opinion, the demands which 
will be made, which will be supported 
in many cases by the Public Authorities, 
must be strenuously resisted; in the 
future the passenger services must never 
be organised in such a way that the 
goods rates have to be increased to 
maintain the general financial balance, 
as this would make the goods traffic 
particularly liable to competition from 
long distance road transport, which 
would result in very serious losses in 
the railway accounts as a whole. 


To obtain the desired result it is 
necessary, in our opinion, for every 
Railway Administration to draw up a 
balance sheet for its passenger services, 
which will make the receipts and ex- 
penses belonging to these services quite 
obvious, so that they can consider how 
the former should be varied in terms of 
the latter, i.e. how the fares should be 
varied when the passenger train mileage 
varies. There is matter for a wide scale 
commercial investigation in this field, 
which might usefully form the subject 
of a special enquiry at a future Session 
of the International Railway Congress 
Association. 


[ 625 .142 ] 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


14th. SESSION (LUCERNE, 1947). 


QUESTION I. 


Sleepers : 


a) different types; 
b) maintenance methods; 
c) financial comparison. 


REPORT 


(America, Great Britain, India, Dominions, Protectorates and Colonies, China 
and Egypt). 


Dive Ine Cau Cw EUAdN, MOC ML. CE. 


Chief Engineer, London & North Eastern Railway. 


A. General. 


With a view to ascertaining the prac- 
tice adopted by the various Railway Ad- 
ministrations, a questionnaire was sub- 
mitted to the different Managements, 
but at the latest date for the submission 
of this report only twenty-four replies 
had been received out of a total of forty- 
five railways approached. 

Owing to the restrictions on paper 
and printing it has not been pos- 
sible to print the answer in full, but an 
analysis is given in the Appendices «A», 
«By and «CQ», 

The length of track covered by the 
report is 121310 miles (195 229 km.), 


5 


and this has been sub-divided as shown 
in Table 1, the classification of tracks 
being as follows : 


Category 1. — Lines on which speeds 
are 60 miles per hour or over, or which 
carry trains weighing more than 1 090 
tons. 

Category 2. — Lines on which speeds 
are 40 to 60 miles per hour, or which 
carry trains weighing more then 500 
tons. 


Category 3. — Running Lines other 
than those included in Categories 1 
and 2. 

Category 4. — Sidings, i.e., not run- 


ning line. 
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It will be observed that it has not been 
possible to summarise this table further, 
owing to the different forms in which 
some of the information has been sup- 
plied. It will, however, indicate the 
division of Categories and the user of 
the different types of sleeper. 


PART A. — Different types. 


It is, perhaps, surprising that no new 
material has been found to take the 
place of timber, steel, and concrete slee- 
pers, the only alternative used being G.I. 
pots. 

The continuous timber beams in use 
are mainly those over viaducts and on 
the underground railways. 


The only examples of continuous con- 
crete foundations and other designs not 
particularised in the Questionnaire are 
to be found on the London & North- 
Eastern Railway of Great Britain. Al- 
though these are only very short lengths, 
and are purely experimental, it is 
thought that the details given in answer 
to Question 45 and 46 may be interest- 
ing. 


Conclusions. 


Owing to local conditions and differ- 
ent practices arising therefrom, it is 
suggested that it is impossible to lay 
down any hard and fast rule in regard 
to either the size, the material, or the 
treatment of sleepers, but the following 
broad conclusions are put forward for 
discussion. 


No reasonable alternative has been 
found to the cross tie or sleeper. 

Wood is still the material preferred 
almost universally for sleepers. 

Preservation process is applied to 
wood by only about one-third of the 
Railways who have been approached, 
and creosote or creosote and oil mixed 
is the most popular preservative. It is 
probably correct to say that as time goes 
on a greater proportion of the sleepers 


used are treated with preservative, but 
this cannot be established definitely 
from the replies given. 


As regards sleeper spacing, it would 
seem that between 2100 and 2 400 slee- 
pers per mile is adequate where maxi- 
mum axle loads are about 22-tons, but 
where, as in North America, the axle 
loads are about 50 % heavier, then it 
becomes necessary to use about an ad- 
ditional 1000 sleepers per mile. It is 
not thought necessary by the great ma- 
jority of railways to use any extra slee- 
pers on curves. 


It is thought that the length of a slee- 
per has a definite influence on the sta- 
bility of the track, i.e., it should not be 
made too short. 8’6” seems to be con- 
sidered the minimum length which 
should be used with 4/83” gauge track. 


The width of sleepers has also an 
influence on the stability both laterally 
and longitudinally, and dimensions 
which are most popular seem to be 9” 
to 10” wide, with a depth of 5”, but 
again in North America, because of the 
heavier axle loads the depth is more 
commonly 7”. 


It is impossible to lay down anything 
in regard to the variety of timber which 
should be used for sleepers, because 
there is such variation necessitated by 
economic considerations. It is unusual 
to have felling restrictions. 


There is only one Company which 
lays sleepers intentionally heart side up; 
it is almost standard practice to lay 
them the other way. It is suggested 
here that the life is about the same 
whichever way up sleepers are laid, and. 
in deciding this question other consi- 
derations should be taken into account. 


As regards specification, it is the 
general rule to allow limited wane on 


two edges and to strictly limit boxed 
hearts. 


The great majority of Railways obtain 
their sleepers by contract. 
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It is usual to season sleepers in the 
air, and only in one case are drying 
kilns used. Seasoning periods vary ac- 
cording to climate, but it seems to be 
generally within the limits of three to 
twelve months. 


Adzing and boring is carried out by 
Railway Compagnies’ own forces in the 
majority of cases, and it is done by 
machinery. 


_ From replies received it would ap- 
pear that mechanical wear is the chief 
factor in destroying sleepers, but it is 
suggested that as stated by five Railway 
Companies decay is responsible where 
sleepers are not treated. 


The preservative process has no effect 
on the electric resistivity of sleepers. 


The majority of Railway Companies 
do not incise sleepers. 


Preservation is carried out by Rail- 
way Companies in their own depots, 
where pressures and temperatures are 
recorded. It is not usual to carry out 
tests, except in some cases to use an in- 
crement borer immediately after treat- 
ment. Artificial tests are not resorted to. 


The majority of Railway Companies 
use « § » irons for repairing split slee- 
pers, although there are a surprising 
number who do not carry out this type 
of repair. 

Systems of grading serviceable slee- 
pers taken out of running lines are em- 
ployed in almost all cases, but nothing 
standard can be laid down in this direc- 
tion. 


The most common fastening for at- 
taching a rail to a sleeper with or with- 
out baseplates is the dog spike, but it 
would appear that spring spikes are be- 
coming more popular. 


All ballast is considered suitable for 
use with wooden sleepers. The ma- 
jority of Railway Companies specify the 
type of ballast to be employed, although 
there are quite a number who do not. 
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It is general to use recovered sleepers 
for a number of railway purposes. 


It is impossible to lay down any 
standard in regard to either shape or 
the sizes of steel sleepers which should 
be employed. 


Hook bolts and clips would appear to 
be the usual method of fastening flat 
bottom rails to steel sleepers. It is the 
exception outside Great Britain to fix 
baseplates or chairs to steel sleepers. 
It is not considered that if bolts project 
through steel sleepers to the underside 
that undue wear takes place due to grit 
and water. 


Corrosion followed by cracks around 
the baseplate or chair seat is responsible 
for the majority of failures of steel slee- 
pers. 

There is apparently no insulated steel 
sleeper which would permit it being 
used in track circuited territory. 


There is a definite use for steel slee- 
pers when finished with in the track in 
the majority of cases. 


Only the British Railways report us- 
ing pre-stressed concrete sleepers. 


Tests of the reversal of stresses have 
been carried out by one British Railway, 
and the results are shortly to be pu- 
blished. 

One Railway Company claims that 
concrete sleepers can be used success- 
fully with track circuits, if the holes 
through the sleepers are sealed with bi- 
tumen. 

It seems correct that large ballast 
should not be used with concrete slee- 
pers. 

The only use for old or recovered 
concrete sleepers is to use them for pav- 
ing or flooring. 

Only the London & North-Eastern 
Railway of Great Britain has got serious 
experiments in hand for employing con- 
crete beam track. 
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PART B. — Maintenance methods. 


The most popular form of packing is 
dy hand beater, with shovel packing 
second, and -machine packing third. 
This applies to both timber and steel 
sleepers. In the case of concrete slee- 
pers no railway uses power tools. 

Worn holes in timber sleepers are 
most commonly repaired with wooden 
plugs. 

A limited amount of repairing of steel 
sleepers is carried out by welding in the 
track. No repairs to concrete sleepers 
are reported. 

There is no conclusion as to where 
the top of the ballast should finish; this 
varies a very great deal. 

Power driven adzing machines are 
used in a limited number of cases. 

The period between re-boring for re- 
gauging purposes varies very greatly. 

Outside Great Britain the most com- 
mon method of sleeper renewal is to 
« spot » sleeper. In Great Britain it is 
the common practice to renew all slee- 
pers at once. 


PART C, — Financial comparison. 


Part (c) of the Appendix giving finan- 
cial particulars has been drafted in En- 
glish money as a standard of compari- 
son, in view of the fact that a large 
amount of the information was given in 
this currency. 

Owing to geographical and other local 
conditions it will be noted that there is 
a great variation in the figures which 
again makes it almost impossible to lay 
down any hard and fast rule which 
could be applied in all countries. 


In regard to the renewal of sleepers, 
practices vary in some countries, as in 
Great Britain it is customary to renew a 
whole length of sleepers, amounting per- 
haps to a mile or two at one time, 
whereas in other countries sleepers are 
renewed by a process of « spot » slee- 
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pering each year, so that it is under- 
standable a very much larger percentage 
of serviceable sleepers is obtained under 
the first process described than in the 
second case. 

It will be noted in the case of the Bri- 
tish Railways that the percentage which 
are recovered varies between 40 and 
70 % serviceable sleepers, and the ad- 


ditional life thereafter varies between 
10 and 20 years. The result under nor- 
mal conditions in South Africa approxi- 
mates to this, also in New Zealand and 
Egypt, but in other cases the additional 
life given is so little as to be of prac- 
tically no account from an economic 
point of view. 

As regards the different materials, 
averages indicate the following : 


40 % timber sleepers recovered; 
45 % steel sleepers recovered; 
5 % concrete sleepers recovered; 


on completion of the first life, and the 
average additional life thereafter is as 
follows : 

10 years timber sleepers; 

14 years steel sleepers; 

7 years concrete sleepers. 

Despite the variation in figures, it 
would appear that treated timber slee- 
pers with fastenings approximate to the 
cost of steel sleepers, and that concrete 
sleepers cost more than either timber or 
steel. It is obvious, therefore, that ow- 
ing to the disadvantage of steel and con- 
crete from a track circuiting point of 
view, timber sleepers are, as pointed out 
earlier, not likely to be superseded 
under present conditions by steel or 
concrete, i.e., so long as timber is avail- 
able. It must not be overlooked, how- 
ever, that if the cost of a sleeper per 
annum is examined, the concrete sleeper 
may be cheaper in the long run than 
any other type of sleeper, but this is 
based on a 50 years’ life for a pre- 
stressed concrete sleeper, and there is 
not sufficient experience yet to say whe- 
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ther this estimate of life is likely to 
prove correct or not. 

As regards the full cell process of 
creosoting this would appear to be the 
most common, but except in Great Bri- 
tain it would not appear general to use 
pure creosote, the creosote in other cases 
being mixed with 50 % to 75 % fuel oil. 
A larger quantity of creosote per cubic 
foot of timber is employed in Great Bri- 
tain than elsewhere, although some of 
the figures, particularly those for the 
American Railways, are so low that 
there is some doubt as to whether they 
are correct. The maximum impregna- 
tion represents one gallon per cubic foot 
in Great Britain when treating Baltic 
Redwood, and this quantity decreases to 
about two-thirds of a gallon per cubic 
foot maximum in the case of Douglas 
Fir. In the case of Maritime Pine and 
Scotch Fir this figure is reduced to 
4 gallon per cubic foot. 

The figures sent in are not sufficient 
to prove that the cost of creosoting is 
justified by the increased life so given, 
but it is suggested that there is no argu- 
ment about this where softwood sleepers 
are concerned, i.e. creosoting is justified 
unless there are local supplies of white 
wood which can be laid in the track at 
low cost. 

The cost of adzing and boring is given 
in one or two cases in Table 17, and as 
mentioned earlier in the Paper adzing 
may or may not be required according 
to whether the sleepers is laid sawn side 
up or sawn side down. 


A very limited number of figures have 
been sent in in regard to the cost of 
packing or tamping sleepers, and there 
is a very great variation in those figures 
which have been. supplied, It is prob- 
able that many of the figures cover dif- 
ferent operations, for instance, some of 
the costs may include the cost of lifting 
as well as packing. It would seem fair, 
however, to make the following deduc- 
tion. The cost of pneumatic or electric 
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tamping of sleepers is less than the cost 
of hand beater packing of sleepers. This 
applies to examples given from the Ar- 
gentine, U.S.A., and Great Britain. It 
would also seem fair to say that shovel 
packing costs less than pneumatic or 
electric tamping, and is therefore the 
cheapest way of putting a good top on 
the track at the time of the operation. 
On the other hand, the life of any form 
of packing must play an important part 
in the working out of financial cost, and 
in this connection it is suggested that 
track packed by means of power beaters 
stands up for longer than when packed 
by other means. One suggestion is that 
it lasts twice as long, but this is rather 
a matter for debate, and is not establish- 
ed by any figures given in the Paper. 


APPENDIX A. 
PART A. 


1. — What length of single track is 
equipped with sleepers or ties of: 

(a) Timber; 

(b) Steel; 

(c) Concrete; 

(d) Other material (if any)? 


ANSWER. — See Table 1. 


2. — What length of single track is 
equipped with other than cross sleepers 
or ties as follows : 

(a) Continuous timber beams or rail 
bearers; 

(b) Continuous concrete foundation 
(other than on bridges and viaducts); 

(c) Any other design of track not 
covered by above ? 


ANSWER. — See Table 1. 


3. — (a) Give number of sleepers of 
each type kilometre or mile in modern 
renewals. 

(b) What is corresponding number of 
sleepers for rail length ? 
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(c) Give modern rail length referred 
to above. 

(d) Are additional sleepers used on 
curves ? 

(e) If so, what is limiting radius of 
curve ? 

(f) What is the spacing of the slee- 
pers at rail joints in modern practice ? 


ANSWER. — See Table 2. 


4. — (a) Say if length of sleeper has 
influence on stability of track. 

(b) Say if length of sleeper has been 
determined in order to avoid splitting 
by insertion of fastenings. 


ANSWER. — (a) Yes — 19 Railways; 
No. — 0 Railway; Doubtful — 5 Rail- 
ways. 
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(b) Yes — 4 Railways; No. — 11 Rail- 
ways; Partly — 5 Railways; Doubtful — 
4 Railways. 


5. — Say if width of sleeper has any 
influence on stability of track: 
(a) Laterally. 


(b) If so, give width of ballast shoul- 
der on straight and curved track. 


(c) Longitudinally. 
(d) Say if wide sleeper is used at rail 
joints. 


ANSWER. — (a) Yes — 17 Railways; 
No. — 3 Railways; Doubtful — 4 Rail- 
ways. 


ANSWER. — (bd) : 


Gauge of track. NAME 
Max. width of Ballast 
Shoulder... . . BU ((orah aaa) 
Min. width of Ballast 
Shoulder le ae 11’ (.28 m.) 
Average width of Bal- 
last Shoulder . . . 174” (.44 m.) 


173/’ (.44.m.) 


48h!’ Shale Metre. 
Be yiade (liraat) 9/223 nms) 32/7 (23m) 
G77 (elisa araaia) 67" (15 m-.) 9// (.23 m.) 


74” (.19 m.) 


17’” (.43 m.) 


(c) Yes — 12 Railways; No. — 2 Rail-in the note wnder « A — General ». If 
ways; Doubtful — 10 Railways. possible give also minimum distance be- 
(d) Yes — 6 Railways; No. — 18 tween axles where the axle carrying the 
tailways. maximum load is adjacent to another or 
others also carrying heavy loads. 
6. — (a) What is total length of run- ANSWER. — See Table 3. 


ning lines measured in single tracks in 
each category ? (This should agree ap- 
proximately with A 1 and 2 above.) 

(b) What is total length of sidings 


(excluding running lines) measured in 
single track ? 


ANSWER. — See Table 1. 
7. — Give maximum loads of engines 


or vehicles operating on the lines in 
each of the Categories 1 to 4 referred to 


Timber sleepers. 


8. — What are the different varieties 
of timber you use or need for sleepers ? 

(a) Pre-war; 

(b) During the war; 

(c) Post war; 

(d) Give approximate percentage of 
each variety mentioned above. 


ANSWER. — See Table 4. 
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9. — Say if possible what percentage 
of different varieties of timber were or 
are used with: 

(a) Flat Bottom rails; 

(b) Bull Head rails. 


ANSWER. — It has not been possible 
to answer this question in the manner 
originally intended owing to lack of in- 
formation. 


See Table 5. 


10. — Give gauge of track; if more 
than one, give percentage of each gauge 
to total length of track given in A 1 
and 2. 


ANSWER. — See Table 1. 


11. — Are sleepers laid heart side up 
or heart side down. 

ANSWER. 
Heart side down. . . . 19 railways. 
Heart, side up . . 1 railway. 
Varies with timber used . 1 railway. 
Without distinction 2 railways. 
Timber sleepers not used. 1 railway. 

12. — What are the dimensions of 


your sleepers: 

(a) Length (say if sawn to length or 
alternatively give permitted tolerance)? 

(b) Width? 

(c) Depth (If different sizes are used, 
give each) ? 


ANSWER. — See Table 6. 


13. — What is laid down in your 
specification in regard to shape, etc. of 
sleepers which will be accepted : 

(a) Wane ? 

(b) Boxed hearts ? 

(c) Other features ? 


ANSWER. — See Table 6. 
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14. —- (a) Do you possess your own 
jorests for the production of sleepers, or 
are these obtained by contract ? 

(b) From your own country ? 

(c) By import? (If so, are they in 
actual sizes or are they in « Blocks » to 
be sawn to size on receipt ?) 

(d) From what countries do you ob- 
tain sleepers, give variety in each case ? 


ANSWER. — (a) State forests, and 
by contract 2 Railways; By Contract 21 
Railways; Steel sleepers only 1 Railway. 

(b) 13 Railways; 7 Railways use both 
own country’s and imported (in actual 
sizes). 1 Railway uses only steel slee- 
pers. 

(c) 3 Railways import sleeper in ac- 
tual sizes. 

(d)' See Table 4. 


15. — How are the sleepers made ? 
(a) In portable sawmills ? 
(b) In stationary sawmills ? 


ANSWER. — (a) & (6b) Stationary 
sawmills 8 Railways; Both portable and 
stationary 7 Railways; By hand 6 Rail- 
ways; Do not know 2 Railways; Steel 
sleepers only 1 Railway. 


16. — Are you restricted in regard to 
the variety of timber you may use for 
sleepers, in other words, is there a res- 
triction on the felling of certain species 
of tree, or as to the season of the year 
in which the trees are felled ? 


ANSWER. — See Table 7. 


17. — Do .you season the sleepers ? 
(a) In the air (natural seasoning) ? 
(b) In water ? 
(c) Artificial 
methods ? 


seasoning or drying 


ANSWER. — See Table 7. 
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18. — What is the duration of season- 
ing before being used in the track or 
before being put through the preserva- 
tion process for different varieties of 
timber given in A. § above and for the 
different methods of seasoning ? 


ANSWER. — See Table 7. 


19. — (a) Are sleepers bored and/or 
adzed by hand or by machinery ? 


(b) Is adzing and boring done by 
your own forces, or is tt done by con- 
tract ? 


ANSWER. — See Table 7. 


20. — (a) Do you use a process for 
preserving sleepers, or do you put them 
in the track without this ? 

(b) What process do you employ ? 
(Give details of process, e.g. pressures, 
duration, draining, etc.) 

(c) If creosoting say whether empty 
or full cell process. 

(d) If possible give specification for 
creosote or salt used, giving strength of 
solution if other than creosote. 

(e) State what quantity of preserva- 
tive is absorbed for each variety of tim- 
ber treated and for each process. 


ANSWER. See Table 8. 


21. — State usual cause of ultimate 
failure in the case of each variety of 
sleeper, i.e. is it mechanical wear, split- 
ting or decay in the case of : 


(a) White or untreated sleepers; 


(b) Sleepers treated with preserva- 
tive. 

ANSWER. — (a) 
I DSCREN G5 ee 5 Railways. 
Mechanical and decay . 2 Railways. 
Mechanical wear, spike 

killed, and splitting . . 11 Railways. 
Not used . A 


6 Railways. 
No varieties are specified, except for 
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two cases of mechanical wear, in which 
Jarah is named. 


(b) 
Mechanical wear, splitting 

and decay 9 Railways. 
Mechanical wear . 3 Railways. 
Dry rot 1 Railway. 
Not used . . 11 Railways. 


The 5 British Railways report decay 
and mechanical wear for Baltic Red- 
wood, and splitting and decay in the 
case of Douglas Fir. 


22. — What difference in treatment 
did the war necessitate ? If any differ- 
ence describe the treatment. 


ANSWER. — The 5 British railways 
used creosote of a lower standard and 
limited the timber seasoning period. 
One of these railways also used Wolman 
Salts as an alternative to creosoting. 


The Sudan Government Railway added 
75 % fuel oil to the creosote. 


17 other railways made no alterna- 
tion. 


1 railway uses only steel sleepers. 


23. — State what is the influence of 
the preservative process used on the 
electric resistivity of the sleepers. 

ANSWER. 
None 
Not known . 


3 Railways. 
. 20 Railways. 
Only steel sleepers used 1 Railway. 


24. — Are sleepers incised ? 

If so, state in the case of what timber 
this practice is adopted. 
ANSWER. 

railways incise Douglas Fir. 
railway incises Deodar, Fir and Kail. 
railways incise all sleepers. 
15 railways do not incise sleepers. 
railway uses only steel sleepers. 


No eS ot 


—_ 
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25. — (a) Is the preservation or im- 
pregnation of sleepers done in Railway 
depots or by contract ? 


(b) Do you have gauges to record 
pressures and temperatures when slee- 
pers are being treated ? 

(c) What laboratory or other tests are 
carried out before the sleepers are put 
into the track, if any, to determine the 
amount of impregnation accomplished ? 

(d) Are any artificial tests carried 
out to determine the behaviour and 
probable life of sleepers when they are 
in the track ? 


ANSWER. — (a) 


In railway depots. . . . 4 railways. 
In railway depots in the 


past, not now done 1 railway. 
Byacontracie eee ete railways: 
PoMgergee sett) +. 2 Tallways. 
No process used . . . . 12 railways. 
Only steel sleepers used 1 railway. 

(b) 
MeSE at yee: itoai 4 ox? 0 Fallways:. 
ING} Toe | AW pig peace One an None. 
No process used . . . . 13 railways. 
Uncertain — done by con- 

WEG 6 9 6 A 6 By SUSE 
Only steel sleepers used 1 railway. 


(c) The only checks made are as fol- 
lows : 

(1) Amount of preservative used per 
batch; 

(2) A number are bored with incre- 
ment borer immediately after treatment 
to determine the depth and distribution 
of preservative; 

(3) Sample weighing. 

(d) 

INOveben » + di2) railways. 


Preservative not used . . 11 railways. 
Only steel sleepers used 1 railway. 


26. — What methods, if any, are em- 
ployed to repair sleepers which have 
split ? 
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ANSWER. — 11 Railways use steel 
end clamps, S iron screw dowels and 
bolts. 

4 Railways use Hoop iron bands. 

8 Railways do not use any type. 

1 Railway uses only steel sleepers. 


27. — Do you have a system of grad- 
ing sleepers when taking them out of 
the main line ? 

(b) If so, state what grades there are, 
and the conditions which determine the 
various grades. 

(e) What grade of sleepers is used in 
lines under Category 1 ? 

(d) What grade of sleepers is used in 
lines under Category 2? 

(c) What grade of sleepers is used in 
lines under Category 3? 

(f) What grade of sleepers is used in 
Sidings (Category 4) ? 


ANSWER. — See Table 9. 


28. — (a) What types of rail do you 
use with timber sleepers ? 

(b) Is the rail attached direct to the 
sleeper or do you use tie plates, base- 
plates or chairs ? 

(c) If you use different methods of 
attaching the rail to sleepers, give ap- 
proximate percentage of each type of 
fastening. 

(d) Do you use through bolts ? If so, 
give diameter and diameter of borings 
in sleepers. 

(e) If so, do you have to employ in- 
sulation with track circuits ? 

(f) Do you use coach screws ? 

(g) If so give diameter, length and 
diameter of boring in sleeper. 

(h) Do you use ordinary dog spikes 
or spring spikes ? 

(j) If so, give size and diameter of 
borings in sleepers. 

(k) If the rail is laid direct on the 
sleepers without a baseplate, is it held 
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in position laterally by the adzing in 
addition to the spikes, or do you have 
another device ? 


ANSWER. — See Table 10. 


29. — Give present weight or weights 
of rails used in the lines included in 
each of the categories referred to in the 
note under « A — General ». 


ANSWER. — See Table 5. 


30. — (a) Is there any type of bal- 
last which cannot be used by you with 
timber sleepers ? 


(b) Give standard depth of ballast 
under track in fast passenger lines. 


(c) Do you specify any particular 
type of ballast for track circuited track 
with wood sleepers ? 


(d) Have you any use for timber 
sleepers in lines of each category when 
they are not fit for further use in the 
track ? 


ANSWER. — (a) All railways agree 
that all material suitable as ballast can 
be used with wooden sleepers. 


(b) Minimum depth 6”. 

Maximum depth 12”. 

Average depth 10”. 

(c) 11 Railways do not specify any 
particular ballast. 

13 Railways specify (or express a 
preference) for stone, slag, gravel and 
granite. 


(d) Fencing and walling, paving, 
cribbing, bases for posts, petty struc- 
tural works and firewood. 


Steel sleepers. 
31. — (a) Give dimensions of various 
types of steel sleepers. 


(b) Give shape, both longitudinal and 
transverse, t.e. flat, T — shaped, or 
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channel section, with flanges up or 
down as shown in sketches. 
[Reet ane 
l | | 
il 2. 3h 4, 


(c) Give weight of various types of 
steel sleepers and say if these include 
weights of baseplates or chairs. 

(d) Give proportion of the various 
steel types used. 


ANSWER. — See Table 11. 


32,-— Howl-are rails fixed miomsteel 
sleepers, i.e. : 

(a) Are they attached direct to the 
steel sleeper by bolts ? 

If so, give diameter of bolts and dia- 
meter of drillings in sleepers. 

(b) Is a baseplate or chair welded on 
or otherwise fixed to the sleepers ? 

(c) Is the rail fastening an integral 
part of the steel sleeper ? 

(d) If bolts are used do they touch 
the ballast on the underside ? 

(e) If bolts rest in the ballast on the 
underside do the sleepers suffer from 
wear due to grit and water getting 
through the bolt holes ? 


a 
ANSWER. — See Table 11. 


33. — Say how steel sleepers ultima- 
tely fail in service. 


ANSWER. — The causes of failure 
are stated by nearly all users as follows: 

Cracks round rail or chair seat. 

Corrosion. 

Jaws springing open in pressed up 
lug type. 

Bending. 


34. — Are steel sleepers used in 
tracks equipped with track circuits and 
if so, how are they insulated ? 


ANSWER. — No case of steel sleepers 


used on track circuited track is re- 
ported. 
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35. — (a) Is there any type of ballast 
which cannot be used by you with steel 
sleepers ? 

(b) Do you specify any particular 
type of ballast for track circuited track 
with steel sleepers ? 


ANSWER. — (a) 


Large ballast is considered unsuitable 
(6 railways). 

Ashes, clinker and earth containing 
corosive salts unsuitable (3 railways). 

Sand is not favoured (2 railways). 

No type considered unsuitable (9 rail- 
ways). 

(b) No case of steel sleepers used on 
track circuited track is reported. 


36. — Say if possible what percentage 
of steel sleepers are used with: 

(a) Flat bottom rails. 

(b) Bull headed rails. 


ANSWER. — See Table 11. The per- 
centages shown in the last two columns 
of this table refer to the percentage of 
all steel sleepers used and not to all 
types of sleepers. 


37. —- Have you any use for steel 
sleepers in lines of each category when 
they are not fit for further use in the 
track ? 


ANSWER. — Six railways report the 
use of old steel sleepers for fences, 
walls, and revetment of ditches. Two 
other lines hammer them flat and use 
them for secondary blacksmith’s work. 

One railway uses a flat bottom rail 
type sleeper with bull head rail held in 
a C.1. chair fitted between the lugs in 
the rail seat. ; 

Eight other lines report no further 
use when finished in the track. 


Concrete sleepers. 


ath —= (ay) DOG Wo THe join COE 
Crete ¢ 


(b) Or are they reinforced ? 


BULLETIN OF THE INT, RatLway Concress ASSOCIATION 


99/11 


(c) Give dimensions of concrete slee- 
pers used. 

(d) Give weights of concrete sleepers 
used, 

(e) Do you use pre-stressed concrete 
sleepers ? 

(f{) Do you manufacture concrete slee- 
pers or are they obtained from contrac- 
tors ? 

(g) Give proportion of the various 
types of concrete sleepers used. 

(h) Do you use concrete 

blocks ? 

(1) Plain 

(11) or reinforced. 

(j) If so, do you use a connecting bar 
between the blocks ? 

(k) If no connecting bar is used, at 
what intervals of distance do you inter- 
pose through sleepers to preserve 
gauge ? 

(l) Give dimensions of blocks. 

(m) Give weight of blocks (include 
weight of chair or baseplate where these 
are cast on). 


ANSWER. — See Table 12. 


sleeper 


39. — (a) What type of rail do you 
use with concrete sleepers? If more 
than one type, give proportions of each 
to the total tracks having concrete slee- 
pers. 

(b) Describe how rails are attached 
to concrete sleepers or blocks. 


ANSWER. See Table 12. 
40, — Have you been able to use con- 


crete sleepers in tracks equipped with 
track circuits ? 

(b) If so, give details of insulation ar- 
rangements (if any). 


ANSWER. — (a) & (b) The South 
Indian Railway is the only one report- 
ing the use of concrete sleepers on track 
circuited track. No part of the metallic 
fixtures is nearer to the bottom of the 
block than 3”. All recesses into which 
bolts are fixed are plugged at the bottom 
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with bitumen filling of minimum depth 
4” and flush with bottom of sleeper. 
Other Railways either do not use con- 
crete sleepers, or have not tried to use 
them for this purpose. 


41. — Do you place concrete sleepers 
in the track by hand, or have you to use 
mechanical methods ? 


ANSWER. — Seven Railways lay the 
concrete sleepers in by hand. The Lon- 
don & North-Eastern Railway pre-as- 
semble 30 ft. lengths of track on wagons, 
using old rails. These lengths are then 
laid in by crane and the old rails re- 
moved. The final track rail is then 
run in. 


Sixteen railways do not use concrete 
sleepers or blocks. 


42. State nature of ultimate failure 
of concrete sleepers in service. 


ANSWER. — Four railways report 
that no failures have so far been expe- 
rienced with pre-stressed concrete slee- 
pers, but these have not been in use for 
any great length of time. 

Six railways (including the above 
four) say that normally reinforced slee- 
pers fail through cracking, with ultimate 
exposure of the reinforcement. 


Other railways either do not use con- 


crete sleepers or have not yet sufficient 
information to reply. 


43. — (a) Is there any type of ballast 
which cannot be used by you with con- 
crete sleepers ? 


(b) Do you specify any particular 


iype of ballast for track circuited track 
with concrete sleepers ? 


ANSWER. — (a) Four railways re- 
port that large ballast is unsuitable ow- 
ing to the high local stresses it is likely 
to set up. 


Four other railways state that there is 
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no type of ballast which they find un- 
suitable. 

Sixteen railways do not use concrete 
sleepers. 

(b) The South Indian Railway, as 
only user of concrete sleepers on track 


circuited track specify granite stone 
ballast. 
44, — Have you any use for concrete 


sleepers in lines of each category when 
they are not fit for further use in the 
track ? 


ANSWER. — The North-Western (In- 
dia) Railway use old concrete sleepers 
for flooring for stacked material and 
protection work for bridges. The only 
other use reported is as rubble. 


Continuous beam track 
(i.e. other than with cross sleepers). 


45. — (a) Is continuous beam track 
constructed of any material other than 
concrete or timber ? If so, give details. 

(b) Say whether timber or other ma- 
terial (e.g. rubber) is interposed be- 
tween the rail and the concrete or tim- 
ber beam. 


(c) Give method of fastening rail to 
concrete or timber beam. 


(d) Have you any experience of how 
track constructed of concrete or timber 
beams founded on concrete or other ma- 
terials affects track circuits ? 


(e) What provision is made for drai- 
nage of space between beams ? 


ANSWER. — (a) The only reported 
example of continuous beam track con- 
structed of material other than concrete 
or timber is an experimental length of 
combined section steel beam track laid 
on the London & North-Eastern Rail- 
way. 

The object of the experiment is to 
develop a type of track requiring the 
minimum of maintenance and inspec- 
tion, especially in tunnels. 
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The « combined section » track con- 
sists of a mild steel channel 12” « 3%/,/” 
and 75 lb. F.B. rail continuously welded 
on both sides of the rail foot. Gauge is 
maintained by a 3” x 3” angle tie at 3/0” 
centres bolted to plates welded on to 
the combined section. (See figure No. 1.) 

At joints, the rail and channel (com- 
prising a unit of the combined section 
track) overlap by 1/0” and the rail of a 
unit is attached to the channel of the 
adjacent unit by means of hook bolts 
and clips. Adjacent units are thus kept 
in line. 

A short length of 24 lin. yards was laid 
234 years ago in a slow passenger line 
on ordinary stone ballast. No special 
drainage measures were required on the 
site chosen. 

Maintenance has been satisfactory, but 
there are indications that the welding of 
the rail to the beam is commencing to 
fail. As a result of the experience now 
available, improvements to details and 
to the foundation could be made, and 
will be incorporated in any future de- 
sign. 

(b) The only reported case of cus- 
hioning material being used between the 
rail and longitudinal beam is on the 
London & North-Eastern Railway, con- 
crete beam track where elm packings 
are to be used under part of the track. 

Rubber packing was used on a length 
of concrete beam track which has now 
been removed from the road owing to 
the concrete being of inferior quality. 


(c) Flat bottom rails are fastened to 
the concrete beam track referred to in 
Question 46 by means of bolts and clips. 

Bull head rails are keyed in chairs 
which are fastened to timber beam track 
by coach screws. 


(d) The Southern Railway (Great Bri- 
tain) report that track circuits are satis- 
factory on timber beam track founded 
on concrete, but it is not thought that 
concrete beam track will permit of track 
circuits being used. 
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(e) The London & North-Eastern 
Railway (Great Britain) concrete beam 
track referred to in 45 (b) will be drain- 
ed by means of a tarmac invert between 
the beams, the water being carried away 
through pipes to the side drains. On 
tube line track the Southern Railway use 
a concrete invert in the four foot way 
filled with ballast, the water again being 
led away through pipes. 


46. — Describe methed of construct- 
ing continuous concrete beam track. 


(a) Is it cast in situ ? 


(b) Are concrete beams cast before- 
hand ? 


(c) Is concrete in beams prestressed ? 

(d) Are concrete or timber beams 
placed on a concrete foundation or on 
ballast direct or on other material ? 

(e) If concrete or other material give 
dimensions of foundation and size of 
beam. 

(f) How long is the concrete founda- 
tion given to set before traffic passes 
over the track ? 

(g) In continuous beam track of con- 
crete, timber or other material, is gauge 
maintained by tie bars? If not, give 
method.- 

(h) Has any difficulty. been expe- 
rienced in maintaining top and line of 
continuous beam track ? 


ANSWER. — The only experiment in 
continuous concrete beam track is re- 
ported by the London & North-Eastern 
Railway as follows : 

The object of the experiment is to 
develop a type of track requiring the 
minimum of maintenance and inspection 
especially in tunnels. 

The concrete beams, weighing 31 ewl. 
each, are 15 ft. long x 11 in. deep with 
qa 2 ft. base, and have 457 lb. of steel 
reinforcement. Gauge is maintained by 
a 3” x 3” angle tie at 7/6” c/c bolted 
to angles cast into the concrete (the 
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latter are secured by « anchor bars »). 
The 110 F.B. rail is fastened by means 
of a simple clip and mushroom headed 
bolts, which screw into east iron inserts 
cast into the concrete. A timber or 
rubber cushion is provided under the 
rail and spring washers are used at all 
connections. 


STANDARD SHOULDER 


The beams are to be laid on two types 


ey m of foundation : 
pat es) 
2 ote (1) A 6” bituminous concrete raft 
2 § 9 ft. wide, laid on the rolled formation. 
fan The beams will be bedded on a finer 
z g < material and ballasted to the underside 
é AY e of the tie bars. (See Fig. 2.) 
ms x 
3° 


(2) Two 9/9 *<263/0/" sirips. of rein- 
forced aluminous cement concrete — 
the beams being bedded on aluminous 
cement mortar and ballasted as above. 
(See Fig. 3.) 


On both types of foundation the 
space between the beams will be 


4 PIPE TO CESS DRAIN 


drained. 
es No provision will be made for adjust- 

& F: 5 ing line or level once the beams have 
Su “a w eens been laid, but type (1) can be repaired 
af ° ou ary if necessary and will be kept water- 
55 ae proof. 
gz ee Rs A length of 95 yards to the latest des- 
138 ae meet > igns as described above is ready to be 
ae = 4 laid in in December 1946. 
2% ao fo) 
wé ts (a) No. 

ou 

a2 (b) Yes. 

oe (c) No. 


Figure 3. — Pre-cast concrete beam on concrete foundation. 


(d) Two types of foundation are be- 
ing tried out. (1) On concrete; (2) On 
bituminised macadam. 


(e) Foundation 3/0’ wide x 9” deep 


@ .M.4-D 2. @. @ w- 


FASTENED BY STUOS WITH 


SPRINC WASHERS 


STEEL CLIPS AT 2-0 “/e 
FOUNDATION 3-O WIDE 9° MINIMUM DEPTH 


1.214 ALUMINOUS CEMENT. CONCRETE 
RE!NFORCED WITH 2No. LAYERS OF 
REINFORCEMENT FABRIC.(CAST IN SiTU) 


P 
ae i 9 F and beam 2/0” wide x 10” deep. 
hy re . 
a 3 . . 
a - eee 4 ({) Within 24 hours. 
z wy z 
ree Sh 8. (g) Steel tie bars are used. 
fF as fi . 
de re) exe zee (h) No difficulty has been experienc- 
as . . . 
zé 2 250 Patneg ed in maintaining the top line of steel 
Vv cal —O i 
g ae gore beam track (See under No. 45). It is 
soak essential that stopped ends should be 
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provided to the trough to retain the 
ballast when packing is carried out near 
the ends. 

The Southern Railway of Great Bri- 
tain report that continuous’ timber 
beams on concrete foundations are used 
in tube line track as follows: 

(d) Timber beams on concrete. 

(e) 16” x 16” timber beams on con- 
crete shelf (maximum depth 7”) resting 
on cast iron, tunnels invert. 

(f) No record. 

(g) Gauge is maintained by 7” x 5” 
transomes and 1” diam. tie bolts. 

(h) No difficulty in maintaining top 
and line has been experienced. 


APPENDIX B. 


B. — Maintenance methods employed 
with different types of sleepers. 


Note. — Say what effect each method 
of packing or repair has on the life of 
the different types of sleepers. 

1. — With timber sleepers do you: 

(a) Pack or tamp with handbeaters ? 


(b) Pack or tamp with pneumatic or 
electric beaters ? 

(c) Shovel pack ? 

(d) If so, to what extent is measured 
packing done ? 

(e) Between what limit in the length 
of the sleeper do you pack ? 


ANSWER. — See Table 13. 


2. — With steel sleepers do you: 

(a) Pack or tamp with handbeaters ? 

(b) Pack or tamp with pneumatic or 
electric beaters ? 

(c) Shovel pack ? 

ANSWER. — (a) Eighteen railways 
use handbeaters for packing and tamp- 
ing steel sleepers. 

(b) One railway is experimenting 
with power tamping with steel sleepers. 
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(c) Seven railways shovel pack this 
type of sleeper. 


3. — With concrete sleepers do you: 


(a) Pack or tamp with handbeaters ? 


(b) Pack or tamp with pneumatic or 
electric beaters ? 


(c) Shovel pack ? 


ANSWER. — (a) Four railways use 
handbeaters for packing and tamping 
concrete sleepers. 

(b) No railway uses power tools with 
these sleepers. 

(c) Four railways shovel pack this 
type. 


4. — If continuous beams are placed 
direct on the ballast, how are they pack- 
ed ? 


ANSWER. — The only track applic- 
able to this question is the L. & N. E.R. 
combined section steel beam track men- 
tioned in Question 45. This length is 
shovel packed. 


5. — (a) At what intervals of time 
does the packing described above have 
to be carried out ? 

(b) To what extent is a method of 


packing governed by types of forma- 
tion ? 


ANSWER. 


See Table 13. 


6. — (a) How do you make good 
worn holes in timber sleepers, i.e. do 


you use wooden plugs or some other 
process ? 


(b) Describe the other process if any. 

(c) Do you have to repair steel slee- 
pers in the track? If so, describe 
method. 

(d) Do you have to repair concrete 


sleepers in the track? If so, describe 
method. 


es 
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ANSWER. — (a) 23 Railways report 
the use of wooden plugs for this pur- 
pose. In some cases the sleepers are 
then pushed through the track for rebor- 
ing. In one case the plugs are tarred 
before insertion and then cut off flush 
with top and bottom of the sleeper. 
One of the railways inserts a hollow tre- 
nail and then drives a round spike 
into it. 

(b) 5 Railways have used an asbestos 
compound which is rammed tightly into 
the holes and the fastening screwed in 
whilst the compound is still plastic. 

2 other railways use steel liners for 
insertion in conjunction with the dog- 
spikes. 

(c) 5 Railways have done a limited 
amount of welding for repairing steel 
sleepers near the chair seat where 
cracking has taken place. 


(d) No repairs to concrete sleepers 
have been reported. 


7. — Is the top of ballast level with 
or below top of sleepers of each type ? 


ANSWER. See Table 13. 


8. — (a) Do you use portable adzing 
machines ? 

(b) Give names and description of 
adzing machines. 


(c) At what intervals of time do they 
have to be used ? 


ANSWER. — (a) Boring and adzing 
appears to mainly carried out in the 
central depots. 3 railways report port- 
able machines. 

(b) Nordberg Gasoline Power Adzing 
Machine. 

Pickles auto feed boring & adzing ma- 
chine. 

Thos. Robinson & Co. Rochdale. Com- 
bined adzer & borer. 
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(c) 4 railways report that the slee- 
pers are adzed and bored only when 
first laid in. 


9. — (a) Do you use portable boring 
machines for re-fixing the spikes, coach 
screws or through bolts ? 


(b) Give description of portable bor- 
ing machines employed. 


(c) At what intervals of time have 
sleepers to be re-bored in the track for 
re-gauging purposes ? 


ANSWER. — (a) & (b) 4 railways 
use John Bull petrol engine boring ma- 
chines where the quantity to be dealt 
with justifies it. The same railways 
also use petrol driven generators with 
electric tools. 

1 railway uses Little Giant borers mo- 
del 143 D & 3 D. 

1 railway uses Miller Falls machines. 

1 railway uses a gasoline driven pow- 
er borer. 

(c) 13 railways state that the interval 
of time depends entirely on the nature 
of the timber, the traffic and various 
other factors. The period varies from 
3 to 15 years. 

3 railways do not practise reboring. 


10. — To what extent do you « spot » 
sleeper as compared with complete re- 
newal ? 


ANSWER. — See Table 13. 


11. — Do you employ any method of 
repairing cracked sleepers in the track 
apart from the new sleepers repaired at 
the depot in accordance with A, 26 


above ? 


ANSWER. — 5 railways repair slee- 
pers in the track and use end clanips, 
dog spikes and screws dowels. 
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APPENDIX C. 


C. — Financial comparison. 
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The rates of exchange used in this comparison are as below : 


Argentine. 
Buenos Ayres Great Southern Railway . 
Beunos Ayres & Pacific Railway . 
Buenos Ayres Western Railway 
Central Argentine Railway 
Buenos Ayres Midland. . : 
Entre Rios & Argentine Nor th- Bestern FF. CC.E.R. 
Entre Rios & Argentine North-Eastern F.C.N.E.A. 


Egypt. 
Chemins de fer de lEtat . 


United States of America. 
Baltimore & Ohio Railroad . 
Bessemer & Lake Erie Railroad 


Great Britain. 
Great Western Railway . 
London Midland & Scottish Rota: 
London & North-Eastern Railway. 
Southern Railway 
London Passenger Transport Board. 


Africa, 
Kenya & Uganda Railway : f 
South African Railways & Hasbouns 4 
Sudan Ratlways 


Ceylon. 
Ceylon Government Railway 


India. 


Great Indian Peninsula Railway (State Railway of India) . 


Equal to one English 
pound (&1.). 
16.40 paper pesos 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


997 milliems. 


4.03 dollars. 
Do. 


997 milliems. 


13.4 rupees. 


North-Western Railway (State Gg ay 26 ee Do. 
South Indian Railway . ’ Do. 
Iraa. 
Iraqi State Railways. . 
New Zealand. 
New Zealand Government Railways . sea 
1. — Give first costs of the various types of sleepers used upon fast or prin- 


cipal passenger lines (per sleeper) — per Appendix attached. 


ANSWER. — See Table 14. 


AN 
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2. — The above appendix provides for the insertion of information in respect 
of the first life of the various types of sleepers. Where sleepers are recovered 
from fast or principal passenger lines what is the average percentage propor- 
lion of serviceable and scrap: and in the case of re-used sleepers, what is the 
average additional life: i 


% serviceable. Additional life. 
Years. 
(a) Timber 
(b) Steel 
(c) Concrete 
ANSWER. — See Table 15. 
3. — (a) Give cost (per sleeper) of the different preservation processes for 
each variety of Timber sleepers : 
Type of Timber. Process. 1946. 1939. 


(b) Where creosote or other types of oil are used in impregnation give des- 
cription, average quantity absorbed, and cost per sleeper, of the various types 
included above. {See A. 20 (e)|: 

1946. 1939. 

(c) Say if steel sleepers are coated with any preservative material. If so, 
give description and cost per sleeper : 

1946. 1939. 

(ad) Say if concrete sleepers are coated with any preservative material. If so, 
give description and cost per sleeper : 


1946. 1939. 
ANSWER. — See Table 16. 
4. — Where timber sleepers are chaired by machine methods at sleeper depots 
give cost per sleeper : 
1946. 1939. 
Adzing 
Boring 
Chatring 
ANSWER. — See Table 17. 
5. — Give cost of packing or tamping sleepers (per mile/kilo) : 
Shovel Hand- Pneumatic or 
Packing. beaters. Electric Beaters. 


1946. 1939. 1946. 1939. 1946. 1939. 


(a) With timber sleepers 
(b) With steel sleepers . 
(c) With concrete sleepers 


ANSWER. — See Table 18. 
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TABLE No. 1 
a 7 Total Total ; 
Running Category 1. | Category 2. | Category 3. Sidings Sleepers. 
Name of Railway. line. ‘ Category 4. he 
Miles.| Km. | Miles.| Km. | Miles.| Km. | Wiles.| Km. | Miles.| Km. Mites.| Km. 
re 
Argentine, 
Buenos Ayres Great Southern 
Railway. 7377 
Buenos Ayres & Pacific Rail- : 
way... ee a : 4836 1595 2655 586 1231 
Buenos Ayres Western Rail- 
way 3320 3320 
Central Argentine Railway . 6483 2350 4133 1595 64280 | 
Buenos Ayres Midland . : 516 516 73 492 | 
Entre Rios & Argentine North- hg 
Eastern FF.CC.E.R 1041 642 399 141 912g) 
Entre Rios & Ar ventine North- : dt 
Eastern F.C.N.E.A. 1209 686 523 101 10146) | 
if 
is 
E a) 
gypt. va 
Chemins de fer de VEtat 4494 4294 200 1646 53400] | 
| 
{a 
United States of America. | | 
Baltimore & Ohio Railroad. 8372 825 3157 | 
Bessemer & Lake Erie Rail- ‘ 12354x) .. | 
ECAd gee Ii or Retin 341 207 548x | 
Great Britain. | 
Great Western Railway . 6629 4175 1592 862 2680 
London Midland & Scottish pee | 
Railway. 13564 749 4204 1900 6092 qj Hi 
London & North-Kastern Rail- | 9 19572x | 
way : ang 11859 5574 3786 2499 4952 16478x if 
Southern Railway . se |) Ail 2948 TAT 5 " i 
London Passenger Transport ; eae 1367 5807X | 
Board 368 313 5D 135 501x 14 


JANUARY 1947 BULLETIN OF THE InT, Ratsway ConcrREss ASSOCIATION 69/21 


Questions Nos. A 1, 2, 6 & 10). 


Steel ee Ove Contin wous | Continuous And Other 
Ricenens leepers Material Timber Concrete en 
leepers. (ine. blocks ) Laterials. Bee Round Design. Gauge of Track, 


(Question No. 10.) 


Miles., Km. | Miles.| Km. | Miles.| Km. | Miles.| Km. | Miles. Km. | Miles.| Km. 
a A a Oe ee 


1785 nee ue nas Cal: Ate: ie 506 a is a5 100 5/67 
Pots G 
103 
470]... ms Si CHIs| a a = sf .. | 100 % 5/6” 
Pots 
26 
233Q)| ... ses BA: Cale wes aD aes ae eet coo 100 % 5/6/" 
Pots 
SOD]... “ soe oe te oo “ss Sa Ate i eset 100 % 5/6" (small mileage 
| mixed metre & 5/6/’). 
246]... a Be = hs me 5 aN aes 100 % Metre. 
Oe ee ee ll ce | ts || | coe lhe, | nonten es” 


240] ... a a Cm: 
Pots | 
1710)... ve os i 1 | 100 % 4/84" 


800 | ... a ad a — me a ee ce ae 100 % 4/83” (No data given 
for additional 200 km, 
2/54/" gauge.) 


eat et ek | ay | ce ho piel 


100 % 4/84/7 


230x AS TOC) a: oe = sel ae of oe | ww | 100 % 4/83" 
43x LOX... ‘ Py 25x! ... is > wn | ae =| 100 % 47847 
PARE | oe 259x| Be ¥ O24 ree Pape |e. Steel ies 100 % 4/83” 

rimen- Beam 

ihaule Track 

Expe- | 

rimen- 

tal. 


90x 45x 26x 100 % 4/83” 


os 100 % 4/83/7 
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Name of Railway. 


Africa, 
Kenya & Uganda Railway . 


South African 
Harbours 


Sudan Railways 


Ceylon. 


India. 


| Great Indian Peninsula Rail- 


way (State Railway of In- 


dia) 


North-Western Railway (State 
Railway of India) . : 


South Indian Railway 


Iraq. 
Iraqi State Railways . 


New Zealand 


New Zealand Government Rail- 
ways 


Railways & 


Ceylon Government Railway . 


Total Running Line . 
Total Sidings 


x Includes Sidings. 
© Excludes Sidings. 


ovale 


Track Mileage. 


91713. (147597 km.) 
29 597. ( 47 632 km.) 


12] 310. (195 229 km.) 


| 


TABLE No bs 
Total Total rim : 
Running Category 1.| Category 2.| Category 3. Sidings Sleepd iE 
line. Category 4. ; 
Miles.| Km, | Miles. Km. Miles. Km. | Miles.| Km. | Miles.) Km. | Miles. 
| ] 
| 
1625 1625 248 
12916 6581 6335 2257 10375x| 
«§ 
3242 3242 432 19 ‘ 
i. 
,3 
933, 254 679 127 1060x 2. 
me. 
fam 
a 
a 
4203 4203 1293 959 a 
-* 
~~ 
a 
7776 3148 4001 627 2127 7183x| § | 
ae | 
2381 254 1431 696 556 849x 4 
4 
997 DD Tiieeee 166 971x 
ence 7E4n ; ty 1492]... 2972), 990 4754x| 
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Questions Nos. A 1, 2, 6 & 10). (Continued.) 


Concrete 2 Continuous | Continuous 
eee Sleepers. | araterials BG Concrete | Ty ome Gauge of Track 
eepers. (ine. blocks) | “*% : Pearl Road esign. Gauge of Trae 


(Question No. 10). 


files.| Km. | Miles.) Km. | Miles.| Km. | Miles.| Km. | Miles.) Km. | Miles.) Km. 
{ I 


SSS er ee | 


873 Bs es oe as ee oe ss “a aoe = ee 100 % Metre. 
mOSX| a sas ss ae ws ss = sed aes es 100 % 3/6 (No data given 
for additional 850 m. 2/0/7 
gauge.) 
1445 @] ... see ae sas oat Ses 5 cee coe 086 100 % 3/6 


| ... 1100 % 5/’6”” 


9 Keer. 9 ORI 
973G) x2 fee 220000. = af, = ee os aes 2 5/6; 2 276 


Plates | 
‘ | 


679x he 2032 ee ccc i ee Wn fs BAN 83 Gay A 
(Goth 
ay | 
95x ol b: on xr . | 31 % 5/6”; 69 7% Metre. 
Pots 
1096 
Expe- 
rimen- 
tal. 


32 % 4/81”; 68 Yo Metre. 


100 % 3/6” 


Mil 


ba 


TABLE No. 


pS EE ee 


Name of Railway. 


Argentine, 
Buenos Ayres Great Southern Railway . 


Buenos Ayres & Pacific Railway . 


Buenos Ayres Western Railway 
Central Argentine Railway . 


Buenos Ayres Midland eS hear ae 
Entre Rios & Argentine North-Eastern FF. 
OC.H.R. a | iced i, TER Ra OMG: <a ae es 
Entre Rios & Argentine North-Eastern F.C. 
Egypt. 
Chemins de fer de l’Eitat . 


United States of America, 


Baltimore & Ohio Railroad . 3 
Bessemer & Lake Erie Railroad . 


Great Britain. 
Great Western Railway 
London Midland & Scottish Railway. 


London & North-Eastern Railway . 
Southern Railway 


London Passenger Transport Board . 


» 
Africa. 


Kenya & Uganda Railway 


South African Railways & Harbours. 


Sudan. Railways . 
Ceylon. 
Ceylon Government Railway . 
India. 
Great Indian Peninsula Railway (State Rail- 


way of India) 


North-Western 


Railway 
India) 


(State Railway of 


South Indian Railway . 


Traq. 
Iraqi State Railways 


New Zealand 


New Zealand Government Railways 


(a) 


Per mile. 


2508.0n 80 lb. track, 


2640 0n 50 1b. track. | 


(1) 2376 
(2) 2112 
(3) 2080 


2112 


Old 2000 
New 2340 


| Per kilometre. 


1640 Hardwood. 
1476 when base 
piates fitted. 
1520 

in future). 
1640 Hardwood. 
1476 when base 
plates fitted. 
1400 to 1600. 


1394 
1395 
1395 


1500 


1275 & 1311 


(to be 1760/19, 


(b) 


oe SE ee ee eee 


22, 20 & 18 


future to 
22. 
22, 20 & 18 


17 to 18 


17 
17 
lrg 


18 


27 


12 & 18 


16 & 18 
15 & 17 


20 


(Question No. A 3). 


(c) (e) 


40 ft. No. 
12.50 m. No. 
40 ft. No: 
40 ft. now 120 ft. No. 
chaired tracks 
240 ft. 
40 ft. No. 
40 ft. 1 extra per rail. 
a 
40 ft. Do. 
Lenn Do. 500m. 
39 ft No. 
39 ft No. 
60 ft Yes 40 chains. 
60 ft 2 extra per rail. Do. 
60 ft No. ae 
60 ft Up to 27 per rail. | 60 chains for high 


speed tracks & 
40 C. for lower. 


60 ft. & 300 ft. No. 
(experimental). 
40 ft. (80 lb.) | Only when rail 5° curves. 
30 ft. (50 Tb.) jointsarestaggered 
(40 ft. & (120 ft.) No. 
40 ft. a 
S38) Th ase 
0 a SO No. 
30 ft. & 45 ft. No. 
AD eit. No. 
AQ eit: Ves lore 2 pet) | 10° curveyon 5/6” 
42 ft. rail, gauge & 44° curves 
on 2/6 gauge. 
42 ft. (B.G.) No. 
39 ft. (metre 
gauge) 
36 ft. 1 extra per rail. 573 it. 
42 ft. Do. 20 chains. 


0.51 m 

0:55: mm. 

ORD ik 

Qa" 

0.72 m 

20/7 

20/7 

574 m. centre to centre with long plates. 
.200 m. centre to centre with short two hole 


plates. 


193/ 
19” centre to centre sleepers for supported 
joint on 3 sleepers. Joint bars 3/2’ long. 


centre of joint sleepers B.H. 

F.B. 

centre of joint sleepers B.H. 

FB. 

centres of joint sleepers B.H. & F.B. 
& 193” B.H. 

F.B. 


Zola sels 


18/7 


20/7 (wood) 18’ (steel). 
20/7 (wood) 20/ (steel). 
171/’ (wood) 14/7 (steel). 
208” 


14” 


11” centres (wood) 14” centres (C. 1.) 15” 
centres (steel). 
12’ centres (wood) 12/7 to 15/ (steel and 


Cn): 


19’ centres and 11/ experimentally. 


19/” centres. 


2977 centres. 


BS EE 
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TABLE No. 4 (Questions Nos. A 


Name of Railway. 


Argentine, 


| Buenos Ayres Gt. South- 
ern Railway . 


| Buenos Ayres & Pacific 


Railway 


Buenos Ayres Western 


Railway 


BAR, 6 


Hi Ate. 


Egypt. 


Unit. States of America, 


road . 


Railroad 


Great Britain. 


tish Railway . 


| Central Argentine Rly. 
| Buenos Ayres Midland . 
Entre Rios & Angentine 


North-Eastern #£F.CC. 


Entre Rios & Argentine 
North-Eastern F.C.N. 


Chemins de fer de VEtat 
Baltimore & Ohio Rail- 
Bessemer & Lake Erie 


Great Western Railway. 


London Midland & Scot- 


Qstn. 
§ sub- 
divn. 


a 100 
b 100 
€ 100 
a 100 
b 100 
c 100 
a 100 
b 100 
© 100 
a 100 
b 100 
e 100 
a 100 
b 100 
e 100 
a x 

b S< 

c x 

a x 

b x 

c x 
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}) 
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C 

a 
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TABLE No. 4 (Questions Nos. A 


= re 
= Fe : S o 
sae [oe : g lies a ES < = s | ax 
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Se°| PTS oe Ie pies 8 Beanies gee ep aloes 
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QS Ras Ss 3 S S 3 3 > 3 =Si ess 
2.5 s 5 = > S x oS = rik 2 Ses > > 
ee jms |b |) S Vl 8 ies 0| BS oe ie te eee 
ee ees ip er) ed ed ie == 
= RQ 5 a = S 
Qstn 
Name of Railway. 8 sub- 
divn 
London & North-Eastern 2 
Railway a nee nee = : 50 30 | 1d 
b i 3 b ; os) 80 aa 
Southern Railway . a er a 5) cer) () 20 
b aa As age “eB 12 oad 
London Passenger Trans- 
port Board a A F 10 ee 8) ae 
b es 10 x x 
Africa. (c eee a A x see . o x 
Kenya & Uganda Rly. a ALL STEEL. 
b ALL STERL. 
e ALL STEEL. 
South African Railways 
& Harbours a ie ia 60 es <0 : : = 2 
e Any source available. 
Sudan Railways a 3 = 2 as ms x a 
Ceylon. Cc coe . Oy) . . oe x eee 
Ceylon Government Rail- 
way a 40 es 10 Pe 
b ‘ ‘ e a5 -, Ae 
India. * i: oe x ee 
Great Indian Peninsula 
Railway (State Rail- 
way of India) ; a & 20 
c 4 = ; 
North-Western Railway ie 
(State Rly. of India) a 
> 0 
E x 
South Indian Railway a y 
b . tee - 
Iraq. e ose = 34 
Iraqi State Railways a x 100 
b 100 
New Zealand . 100 
New Zealand Govern- 
ment Railways . a 
b j a 
ale i : 


Pine.| 


Maritime | 
Pde dea 
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TABLE No. ¢ 


Name of Railway. 


Question No. 12. 


(a) Length. 


(b) Width. 


(c) Depth.” 


AS 


Argentine, 


Buenos Ayres Great Southern Railway . 


Buenos Ayres & Pacific Railway . 


Buenos Ayres Western Railway 


Central Argentine Railway . 
Buenos Ayres Midland. 


Entre Rios & Argentine North-Eastern FF. 


CC.E.R. 


Entre Rios & Argentine North-Easthern F.C. 


N.E.A. 
Egypt. 
Chemins de fer de l’Etat . 


United States of America. 
Baltimore & Ohio Railroad . 


Bessemer & Lake Erie Railroad. 


Great Britain. 


Great Western Railway 


London Midland & Scottish Railway. 
London & North-Hastern Railway. 

Southern Railway : 
London Passenger Transport Board ; 


Africa, 


Kenya & Uganda Railway . 
South African Railways ‘& (Harbours 


Sudan Railways . 


2.74 m. 
(some 3.00 m.) 


2.74 m. 

(min. 2.70 m.) 
2.74 m. 
(some 3.00 m.) 
2.74 m. 

2.00 m. 

(0.05 m. tolerance) 


2.5m. (Tol. + 0.10 
m. — 0.05 m.) 


Do. 


2.60 m. to 2.65 m. 


8/6” 


8/6" 


8/6// (Tol. -- 274) 


All sleepers 
1/0” & 6/6// 


6'6"” 


0.24 m. 


0.24 m. 
(min. 0.22 m.) 
0. 24 m. 


0. 24m. 
0. 24m. 
(min. 0.22 m.) 


0.24 m. 
(Tol. + 0.01 m.) 


Do. 
0.25 m. to 0.255 m. 


6 to 9” 


15 % O70 Von Se 
8/7 to 9/” 
10 % 7 to 8 


10/7 
(127 Joint sleeper) 


are steel. 
10’ & 9” 


9” 


0.12 m. 


0.12 m. 
(0.11 to 0.13 m.) 
0.12 m. 


0.12 m. 
0.12 m. 
(min. 0.11 m.) 


0.12 m. 
(Tol. = 0.01 m.) 


Do. 
0.15 m. to 0.165 m. 


6” to pide 


7/’ min. 


5/7 


Do. 
Do. 
Do. 
Do. 


5// & 4u”” 


5/7 
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(Questions 'Vos. A 12 & 13). 


ee es 
Question No. 13. 


(a) Wane. (b) Bowed hearts. (c) Other Features. 
ec a a 


No mention. 0.018 m. sound wood must show on 
top face. Sapwood only allowed 
on top corners. 

20 % of order can have minimum 
measure. 

No mention. 0.018 m. sound wood must show on 

top face. Sapwood only allowed 

on top corners. 


eve Tolerance 0.10 m. horizontal are. 


Sleeper must be sound, without cracking splits or shakes or 
other defects that weather the sleeper. Borers ana gum 
exudations are permitted, provided these do not damage 
the timber on the rail seat, nor in other manner prejudice 
the employment of same as a first class sleeper. 

Do. 


| 
| 
| 
Sleepers should ‘be cut square & 
straight. 


Permitted. Free from defects that impair the 
strength such as decay, large 
splits, large shakes, large and nu- 
merous knots or holes, and grain 
with a slant greater than 1 in. 15. 


Not permitted on rail bearing 
areas between 20/ & 40/ 
from the middle. 


Permitted only within size li- | 


mits. 
1’ Wane permitted on each of Not permitted prewar, subse- Sound and straight grained, free 
2 edges on one wide face. quently 5 % of Douglas Fir. from shakes, large, loose or un- 
With Baltic Redwood, 3” | sound knots, reasonably free from 
_» wane permitted on central 3” | sapwood ( max. 25 %o in Douglas 
of one wide face. Fir) Douglas Fir minimum 5 an- 
nual rings per inch. Permissable 
| variation in width and depth 2. 
| Do. | Do. Do. 
| Do. Do. Do. 
Do. | Do. Do. 
Do. : | Do. Do. 
13/7 to 2”. Shall not be cut on full quar- Usual clauses. 
ter. 
Not permitted for imported | Not permitted for imported 
sleeper. Some allowed be- sleepers. 
tween rail seats for native 
produced sleepers. 
i 


+2 


nn cn ne 


TABLE No. 6 


Ceylon Gover1 


North-Western 
India) 


Name of Railway. 


Ceylon. 


nment Railway 


India. 


Great Indian Peninsula Railway ( 
way of India) 


Railway (State 


South Indian Railway . 


Iraq. 


Iraqi State Railway. 


New Zealand, 


Railway 


State Rail- 


of 


New Zealand Government Railways . 


Question No. 12. 


(a) Length. 


9/0/" 


9/0" & 5/0/7 
Not more than 5 % 
allowed a toler- 
ance of — 2/7 for 
5/67 gauge and 
VAs tone2467% 
gauge. 


'9/0/7 


9/0’ for 5/6/7 gauge 
t=) fo) 


(lice) ees 20) 20 
for metre (Tol. 
HEN 


No sleeper can be 
Tolerances qu 


(b) Width, 


10” 


10” & 17% 

Not more than 5 % 
allowed a toler- 
ance of i 
for 5/6’7 & 276” 
gauge. 


10”7 


10” for 5/6’” gauge 


(Tol. 1/7) 8/7 tor 
metre gauge 
(oleaZ ys 


undersized in both 
oted are for 10 % 


| 

816 hor A830 
gauge. 5/0’ for 
metre gauge. 


1 Q// for 4/83!" 
gauge. 8” tor 
metre gauge. 


(A024. Tolerance 
—= |" or ee a77 


8/7 


(c) Depth. 


a SU 


5// 


5’ & 44” 

Not more than 5 % 
allowed a toler- 
ance of — 7/,// 
for 5/6/% & 2/677 
gauge. 


5’ for 5/6’ gauge 
(Tol.. 37) 43/7 
for metre gauge 
(Roles @)e 

width and depth. 

sleepers only. 


5/’ for 4/83’ gauge. 


43” for metre 
gauge. 
' 
5” 


(Questions 'Nos. A 12 & 13). 


(Continued.) 


ee ee 


Question No. 13. 


(a) Wane. 


(b) Boxed hearts. 


(c) Other Features. 


ES re ee 


Not permitted under rail seat 
and not to exceed 2/7 on 
either face. 


Half the tolerances for sap- 
wood. 


1” limit, provided it does not 
cause an excess of 10 % sap- 
wood. 


Width of sleepers at rail seats 
to be not less than 9/ for 
5/6’ gauge & 7/7 for metre 
gauge. At middle & ends 
section must not be reduced 
by more than 74 %. In any 
position, the sum of areas of 
sapwood and wane must not 


Sleepers with 


boxed hearts 
must not exceed 10 % of the 
total (conditions of cutting, 
and position of heart are 
specified) . 


Not more than 1)” from near- 


est edge of sleeper. 


Not permitted at both ends 


with MUTTI. Other species, 
if sound and free from splits 
permitted as follows: Centre 
heart within 1” of nearest 
surface in Class II sleepers. 
Centre heart one end only if 
within 13/7 of nearest side 


Max. spring 2//. 


End splits, cracks, 


Free from heart shakes, no sap or 


dry rot. 


Sapwood at rail seat must not exceed 


25 % of any surface dimension for 
4” either side of centre line of rail. 
Elsewhere, must not exceed 50 %. 


Conditions are also specified for : 


cracks, splits, crook, cup, twist, 
warp, damage by fire, decay, heart 
defects, hollows, knots and sears 
insect attack, ruptured ends saw- 
ing defects and shakes. 


Max. cup 3/”. Max. 
winding 2”. Max. tight knot 
within 6” from centre line of rail 
seat 17” dia. Largest tight knot 
away from rail seat 3/7 dia. 

heart defects. 
Quartering, winding heart, cup and 
rine shakes, hollows, knots, scars, 
fungal attack, insect holes, are all 
specified as to allowances. 


exceed the allowances for face. Both ends if clamped 
sapwood alone. both ends in Low Grade 
sleepers. 


Jarrah sleepers. — To be hewn or 
sawn square & straight. To mea- 
sure at time of cutting 1” wider 
and 1//’ thicker than nominal size. 
Length, tolerance += 1/, They 
shall not be cut on the quarter. 

Provided strength, durability and 
spike holding capacity at rail seat 
are not unduly impaired, following 
defects allowed : Tight gum veins 
& small gum pockets. End splits 
or shakes not exceeding 1/” per ft. 
of length oceasional pinholes, cam- 
ber or twist not be to exceed 3/7 if 
elear of rail seat, sound knots, up 
to 2/7 dia. or clean knotholes up to 
14/7. Sap across face of sleeper 
not to exceed 1/,/7 in depth at the 
centre. 


Jarrah sleepers. — Wane not to | Jarrah sleepers. — Free from 
exceed 1/7 measured on the heart. 
level on two edges, or 12” 
if on one edge only. 


Bon and twist not to exceed $/: 


Not acceptable in Eucalyptus. 1 ; 
: Spring not to exceed 2/. 


Not to exceed 1/7 on the edges 
or 14/7 on one edge provided 
that the rail seat shows at 
least 6/7 of true wood. 


ee EE 


TABLE No.«7. 


7 ‘way. Question No. 16. es a eet 
Name of Railway ee | (b) 
Po eee 
Argentine, 
v No 
Buenos Ayres Great Southern Railwa No. 
Pienod en & Pacific Railway . Ai Only Quebr acho Colorado used. No. No. 
Preferably felled in Autumn 
and Winter. x 
Buenos Ayres Western Railway . ...- .- 207 ae: 4 
Central Argentine Railway... ...- - 003 Se ae 
Buenos ‘Ayres Midland. . seo “8 es, 0. 
Entre Rios & Argentine North- Eastern FF, bY 
CCHHERS Ss No seasonal restrictions. Yes. No. 
Entre Rios and Ar entine “North- Eastern F.C. F 
IN AE Arles te Joes ; Do. Yes. No 
Egypt. | 
| 
Chemins de feride VBitat. . 9. . = 32 5 4 = Already seasoned | 
United States of America. 
Baltimore & Ohio Railroad. . .... =. sei Yes, No. 
Bessemer & Lake Hrie Railroad. ... . wt Yes. No. 
Great Britain, 
Great Western Railway . . .. . . . . |Baltic redwood winter felled. ies: No. 
Other types no restriction. . 
London Midland & Scottish Railway . . . Do. Yes. No. 
London & North-Eastern Railway... . . Do, Yes. No. 
Southern Railway . . «Dh gee Do. ves. No. 
London Passenger Transport. Board... . Do. Yes, No. 
Africa. 
Kenya & Uganda Railway ..... . . No timber sleepers used, 
South African Railways & Harbours . . . |In proper season from mature Already seasoned 
C ; trees. 
Sudan Railways... .. .. . =. . . |Certain varieties reserved for Yes. Some. 
other uses. 
Ceylon. 
Ceylon Government Railway. . . ... . Yes. Yes. No. 
India, 
Great Indian Peninsula Railw ay (State Rail- 
way of India) . Maree ae Qa Yes N. af 
SN estern Railway (State Railway of Z pete No. 
ndia) Te ON OP IO ay aah apes C1 gs Felled in Autumn. Yes, No. 
g di anil 2 : 
South Indian Railway . No felling restrictions. Yeu No. 
Iraq. 
Iraqi State Railways 
New Zealand. 
| New Pala rer D oy 3 I xxr< o 
ew Zealand Government Railways No felling restrictions Yes. No 


(Questions Nos. A 16, 17, 18 & 19). 
Sg ee a re el Ee a ee ee 


NO. 17. Question No. 19. 


Question No. 18, 
(c) (a) | (b) 


ree eee eon” ee 


No. Machinery. Both. 

No. Both methods. Own forces. 
No. He Machinery. Both. 

No. 6 months. Machinery, Both. 

No. 6 months. Hand. Contract. 
No, 6 months. Hand (electric drill). Mostly contract. 
No. 6 months. Hand (electric drill). Mostly contract. 


when received. 


Machinery. Own forces, 
Boulton method. Oak 12-14 months. 
Other woods 3-6 months. 
No. Machinery. Own forces. 
i No. Baltie redwood 9 months. Machinery. Both. 
Douglas Fir 6 months. 
No. Do. Machinery. Own forces. 
No. Do. Bored by machinery. Own depots. 
Adzing not done. 
No. Do. Machinery. Both. 
No. Do. Do. Do. 


when received. 


Both (Hand machine). 


Own forces. 


Drying Kilns Imported green and creo- Machinery. Own forces. 
experimentally. soted on arrival. 
No. 12 months. Imported, by machinery. Do. 
Home grown, by hand. 
No Both methods, Own forces. 
No. 2-6 months. Bored by hand. Adzed by Do. 
machine. 
No. Hand. Do. 
Machinery. Do. 
No 6 months. Both methods. 


by 
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TABLE No. § 


Name of Railway. | (a) | (6) 


Argentine, 

Buenos Ayres Great Southern Railway. . . No. 
Buenos Ayres & Pacific Railway... . . No. 
Buenos Ayres Western Railway . - . . . No. 
Central Argentine Railway ...... . No. 
eee Ayres Midland .. No. 

Entre Rios & Argentine Nort- Eastern FF. cc. 

BR 0% No. 
Entre Rios & ‘Argentine North-Eastern F.C. s 

N.H.A. ee ete eR mes ge Sue ah 00 ee No. 
Egypt. 
| Chemins de fer de VHtat. ...... =. No. Only black washed under saddles. 


United States of America. 


Baltimore & Ohio Railroad ... . . . < Treated, |Rueping. Initial pressure 100 Ib./sq. in. 
Temperature of oi] 165°-200° F. 
Pressure held at 175 1b./sq. in. 
Final vacuum 22/7 for 30 min. 


Bessemer & Lake Erie Railroad . . . . . Treated. |Rueping as specified by the American Rail- 
way Engineering Association. 


Great Britain. 


| Great Western Railway . . . 1... . Treated. |Oreosoting. Vacuum 25/7 per 15 min. 
Temperature 160° F. 
Pressure 60-90 lb./sq. in. for Baltic red- 
wood. 
Pressure 200 Ms /sq. in. for Douglas Fir, 
held up to 4% hours (D. Fir). 
Final vacuum 25/7 for 15 min. 
London Midland & Scottish IRMUIERY 5 oo 5 6 Treated. Creosoting. Vacuum 27’ for 15 min. 
Temperature 140-200° F. 
Pressure 200 ‘b./sq. in. up to 3 hours 
(Ds itie)e 
Final vacuum for 20 min. 
Wolmanising experimentally for about 2 
years, 
Process as for creosoting. 
London & North-Eastern Railway. . . . , Treated. |Oreosoting. Vacuum 26/ for 20 min. 


Temperature 185° F, 

Pressure 130-180 lb./sq. in. up to 3 hour: 
(DY, IPG). 

No final vacuum. 

Drain for 1 hour. 

Wolmanising experimentally. 


JANUARY 1947 


(Question No. A 20). 
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| (ec) 


Empty cell. 


Empty ceil. 


Full cell. 


Full cell. 


Full cell. 


(d) 


A.W.P.A. stand. specification for creosote 
coal tar solutions (1942). 


80-20 creosote coal tar solution. 


Creosote to B.S.S. 144 (1936) Type A. 


Creosote to B.S.S. 144 (1936) Type A. 

Wolman Salt. « Tanalith » salts to speci- 
fication of Messrs. Hickson & Welch Ltd. 
Castleford, Yorkshire & England. 4 % 
and 2 % solutions. 


Ditto but 2 % Wolman salts only used. 


(e) 


All types 7 lb. per cu. ft. 


6 Ib. per cu. ft. min. 


-3 gal. per sleeper. 
gal. per sleeper 
ral. per sleeper. 


Baltic Redwood 2 
Douglas Fir 14- 
Other types 1-3 


3 

51 

aa 
oO 
fo) 


Baltic Redwood 23-3 gal. per sleeper. 
Douglas Fir 14-24 gal. per sleeper. 
Other types 1-3 gal. per sleeper. 
Wolman salts, deposit of 4 oz. dry salts 

per ou. ft. with the 4 % solution. 


Baltic Redwood 2.9 gal. per sleeper. 
Douglas Fir 1.5 gal. per sleeper. 
Other types 1.3 gal. per sleeper. 
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TABLE No. 8 
ae 
Name of Railway. | (a) | (ob) 
| ee ee Pe 
Soiree INI eRY 5 o 8 o 0 9 0 9 0 C Treated. |Creosoting. Vacuum 25/7. 
, Temperature 140° F. 
Pressure 200 Ib./sq. in. up to 3 hours 
(D. Fir). 
No final vacuum. 
Drain 3 hour. 
London Passenger Transport Board. . . . Treated. |Oreosoting. Vacuum 25’ for 10 minutes. 
Pressure 160 1b./sq. in. 
Africa, 
Kenya and Uganda Railway. . . . . . . | Notimber 
sleepers 
used 7 
South African Railways & Harbours. . . . | Softwoods Creosote. 
(not now us- 
ed) were 
treated in 
the past. 
Siovkwel, Iewhehyen 6 oo oe. oo @ Gob Treated. |Creosoting. Pressure 170 1b./sq. in. for 
2 hours. 
Temperature 150° F. 
Drainage by compressed air at 20 lb./sq. 
in. 
Ceylon. 
Ceylon Government Railway Treat im- Rueping. 
ported but 
not local. 
India. 
Great Indian Peninsula Railway (State Rail- 
way of India) Pe ee ee IR ach vn No. 
North-Western Railway (State Railway of fi 
India) . 5 3 4 Treat conife-| Rueping. 
rous woods Initial pressure 55lb./sq. in. for 20 min. 
only. Pressure 175 lb./sq. in. for 30 min. 
Final vacuum 24’7 for 20 min. 
Creosoting. — Full eell. 
Initial vacuum 24/7 for 45 min, 
Pressure 175 lb./sq. in. for 5 min. 
, Final: v: D4" . 7 
Souls Imidiam” Rartliveaty sss.) se ennlenicnn canes $ sibel vacuum eee oe 
Traq. 
Jraqi State Railways No. a 
New Zealand. 
New Zealand Government Railways... . No. 


——————<——— eee 
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(Question No. A 20). (Continued.) 


Full cell. Creosote to B.S.S. 144 (1936) Type A. Baltic Redwood 3 gal. per sleeper. 
Douglas Fir 21 gal. per sleeper. 
Other types 1-3 gal. per sleeper. 

Full cell. Creosote to B.S.S. 144 (1936) Type A. Baltic Redwood 3 gal. per sleeper. 
Douglas Fir 24 gal. per sleeper. 
Other types 1-3 gal. per sleeper. 

Full cell. 

Full cell. 50 % creosote 50 % fuel oil. 3.3 kor. per cu. ft. 
Empty cell. 60 % creosote 40 % petroleum. 7 \b./eu. ft. for Douglas Fir. 
Empty cell | To specification No. G/OP-330 of Indian Chir. 15 lb. per sleeper. 
for Chir, Stores Dept. : 

Mixture of 40 % creosote and 60 % li- 
quid fuel oil. 
Full cell for By: Fir and Kail. 15 lb. per sleeper. 
Deodar, Fir Deodar. 10 lb. per sleeper. 
and Kail. 


92/44 


BULLETIN OF THE Int, RarLway CONGRESS ASSOCIATION 


JANUARY 1947 | 


TABLE No. 9 


Name of Railway. 


Argentine, 


Buenos Ayres Great Southern Rly. 


Buenos Ayres & Pacific Railway . 


Buenos Ayres Western Railway 


Central Argentine Railway . 


Buenos Ayres Midland 

Entre Rios & Argentine North-East- 
io) ANAC OMIM, 5. ge 

Entre Rios & Argentine North-East- 
ern F.C.N.H.A. 


Egypt. 
Chemins de fer de l’Etat 


United States of America. 
Baltimore & Ohio Railroad . 


Bessemer & Lake Erie Railroad . 


Great Britain. 
Great Western Railway 


London Midland & Scottish Railway. 


> 


> 


» 


> 


> 


> 


No definite 
system, de- 
pends on 
official in- 
spection. 
Yes: 


Yes, 


» 


Grade 2 Sound sleepers holes elongated, slightly | 
Grade 3 Impaired holes, considerably chairworn, 
Grade 4 Slightly split each end upto chair seat, 


Grade 5 Split & decayed but ban be handled. | 


See SSS 


Serviceable fit for main line. 
Serviceable fit for sidings. 
Firewood. 


« A» New. 


« B » Used but suitable for re-use in main line. 


« © » Suitable for sidings. 
« D » Unsuitable for tracks work. 


The grading is according to mechanical damage 


and number of spike holes. 
Serviceable fit for main line. 
Serviceable fit for sidings. | 
Firewood. 
Secondary lines 10 %. 
Sidings 25 %. 
Fence posts 30 %. 
Other uses 15 %. 
Firewood 20 %. 
Second class (serviceable) . 
Firewood. 

Grade 1 Fit to return to main line. 
Grade 2 Fit for lower category or sidings. 
Grade 3 Fit for fence posts, ete. 
Grade 4 Firewood. 


Do. 


Secondhand. 
Serviceable scrap. 
Serap. 


Fit for side tracks. 
Unfit for further use. 
Grade 1 Sound sleepers no real defects. 
chairworn, surface shakes. 
slight splitting, no decay. 
no appreciable decay. 


Grade 6 Extensive splitting and decay. 
Do. 
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(Question No. A 27). 
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(f) 


(c) (d) (e) 
ba Best of class « Serv. for Serv. for main line. 
main line ». 
f «A» «A» «A» 
Best of class « Serv. for Serv. for main line. 
main line ». 
es First class. 
oss New first class New first class or sec- 


Full size 7’ X9/ & scant 
size 17K 8" 


New & Grade I. 


or Grade I. 


Do. 


Secondhand in secondary 
branches. 


New & Grades 1 and 2. 


Do. 


ond elass. 


Do. 


New & Grades 1 and 2. 


Do. 


Serv. for sidings. 


A-B & C according to 
importance of this sid- 
ing. 


Serv. for sidings. 


Second class. 

New second class & 
grade 2. (New first 
class at joints if im- 
portant siding.) 


Do. 


Secondhand. 


Full size 7/7X9/" & scant | 
sizes down to 77” X7”, | 


| 


Grades 2, 3 & 4. 


Do. 
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TABLE No. § 


Name of Railway. (a) (bo) 
London & North-Eastern Railway . > Do. 
Southern Railway ...... .- > Do. 
London Passenger Transport Board . > Do. 
Africa. 
Kenya & Ugand Railway. . .. . Only steel 
sleepers 
used. 
South African Railways & Harbours Yes. ; New Class I 
Serviceable class II. Sound, free from large 


cracks, not more than 2 holes each end. 

Serviceable class ITI. Sound, free from large 
eracks, not less than 2 holes nor more than 
4 holes each end. 


SudanpRailwaysiuec ee sn ar > Serviceable. 
Firewood. 
Ceylon. 
Ceylon Government Railway . . . > Grade I to patch running lines. 


Grade II for sidings. 


India. 
Great Indian Peninsula Railway 
(State Railway of India)... . > Class IT fit to be reused in tracks. 


Class III unfit for further use. 

North-Western ey (State Rail- 

way of India). . Tn, asd > Serv. fit for reuse in line. 
USB. Unfit for line, fit for building. 
FEW. Fit for firewood. 
Scrap. in pieces. 

South Indian Railway. .... . > Grades I & IT Quite good and serv. sleepers, 
ends not split and rail seat or bearing plate 
not cut into sleeper. 

(I is better than IT.) 
Grade III. Slight cracks at ends and dents at 
rail seat. — Reuse in non-running lines. 


cut into blocks from serviceable portions. 
Iraq. 
Iraqi State Railways... ... > Fit for sidings 
s gs. 
Unserviceable. 
New Zealand. 


New Zealand Government Railways. > Grade I. FA for reuse in main lines. 
Grade Il, FA for reuse in sidings. 
Grade III. Suitable for fence posts, 
Grade TY. Firewood. 


Grade +i. Not fit for reuse in tracks unless | 
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(Question No. A 27). (Continued.) 


(c) | (d) (e) (f) 
ee a ee le a 
Do Do. Do. Do 
Do Do. Do Do 
Do Do. Do Do 
| 
Class I. Class I. Classes 1 & 2. Class 3. 
Serv. for spot sleepering. tee cnn Serviceable. 
Grade I. Grade IT. Grade IJ. 
Class I. Class I. Class I. Class IT. 
New. New & Serv. New & Serv. New & Serv. 
Grades I & IT. Grades I & IL. Grade II. Grades III and ae 
| 
= Fit for main line. Fit for sidings. 
New. New or Grade 1 serv. Grade II sery. 


TABLE No. 1 


Name of Railway. | (a) | 
i eee ee ee eee 
Argentine, 
Buenos Ayres Great Southern Rly. F.B. Mostly direct, some Cast steel 
: haseplates. 
na : E Almost 100 % 
gs Ayres & Pacific Railway. . HB; Mostly direct, but future rene ] 
Buenos Ayres & Pacific Railway ae math Sale tate dog spikes. 
Buenos Ayres Western Railway . .- F.B. Mostly direct, some Cast steel 
baseplates. % 
3 Ayre 7.7% direct 
ral Aroe Railw rae «A F.B. Direct, except on Buenos Ayres 97.7 % 
ERLE Wa atts aes a a! Suburban lines where plates 2.3 % plates. 
are used. 
. 
Buenos Ayres Midland . .... . F.B. Direct. 100 % spikes. 
Entre Rios & Argentine North-East- 
fein, JNANOR 5° 6 «1 6 o 56 6 131835 > Do. 
Entre Rios & Argentine North-East- , 
Spel MOAN EIDE) sy Ch eee E.B. Direct. 100 % spikes. 
j 
Egypt. 
Chemins de fer de ’Etat . .. . BH & Chairs & baseplates. Coach screws. 
F.B. 
United States of America. 
Baltimore & Ohio Railroad. . . . FB. Tie plates. Spikes (Screws?) 
Bessemer & Lake Erie Railroad. . F.B. Tie plates. 
Great Britain, 
Great Western Railway . ... . B.H. & Chairs for B.H. 
F.B. Baseplates for F.B. 
| 
London Midland & Seottish Railway. B.H. & Chairs for B.H. 
¥.B. Baseplates for F.B, 


A 28). 


‘Question No. 


No. Yes. 
A few */,// Yes. 
with *7/,,/’ 
borings. 
No. Yes. 


nly in S. &|Not used|Yes, on Bue- 
)¥. works butjon T.C.’s.| nos Ayres 


not on ‘Suburban. 
electrified 
tracks. 
D7 ,/¢ with 
| meee 
borings. 
~~ No. Yes, on S. & 
C. work, 
sleepered 
bridges & 
Hardwood 
culvets. 
No. Yes, on S. & 
C. work, 
sleepered 
bridges & 
Hardwood 
culvets. 
Yes. 
No. No. 
No. No. 
Yes 7/,/’bolt| No. Occasionally 
& borings. 
Yes, */,/” bolt No. Yes. 


& boring in 
small 
quantity. 


B/f’ xX /f, with 
a a OLIN. 


/./’ boring through 
sleeper. 
53/57 X */,// with 
8/,,/’ boring. 


/,/ with 3’ boring. 


4°/,/7 under head X 3/ 


with °/,’” boring. 


4°/,/7 under head * 3/’ 
with °/,/” boring. 


5 Jao” X 2// with °/,/7 
boring. 


64/" x 19/,,// screw 
spikes to fasten tie 
plates to ties, boring 
6/7 4 ie We 


6°/,/7,under head X 1” 
diam. under head. 
Core of thread 3/ at 
top to 2/10! x bot- 
tom. Borings /49’” dia. 


63/7 under headee 17 
‘diam. under head. 
Core of thread 3 at 
top to ™/49/7 at bot- 
tom. Borings %/19/’ 
dia. 


Dog spikes. 3// with 3’ boring. 
Do. 3/7 & 7/,// with 2/7 and 
*9/,.// borings. 
Do. 3” with 3” boring. 
Dog spikes 18/,/' & /ef/ square 
trying spring With 9 6(40eo eee 
spikes, boring. 
Dog spikes. 57/7 sq. Wath °/ 5/7 
boring. 
Do. 44/,,/7 under head X 
3/’ sq. with 3/’ boring. 
Do. 44/,,/’ under head X 
37 sq. with 3/” boring. 
No. 
No. 
Hooked head Not bored for rail . 
spikes to spikes. 
fasten 
rails. 
Spring spi- | 5/,/’ sq. with 3” 
kes with F.B. boring. 
only. 
Spring spi- 5/,/’ sq. with 3/ 
keswith F.B. boring. 
only. 


Do. 


Do. 


Do. 


Do. 


No 
device. 


4 


TABLE No. 10 


nn nnn eee 


Name of Railway. 


London & North-Eastern Railway 


Southern Railway 


London Passenger Transport Board . 


Africa, 


Kenya & Uganda Railway . 
South African Railways & Harbours 


Sudan Railways . 


Ceylon. 
Ceylon Government Railway 
India, 


Great Indian Peninsula Railway 
(State Railway of India) . 


North-Western Railw ay ee Rail- 
way of India) . er a 


South Indian Railway. 


Iraq. 
Iraqi State Railways . 
New Zealand. 


New Zealand Government Railways. 


| (a) (b) 

B.H. & Do. 

¥.B. 

B.H. & Do. 

F.B. 

B.H. & Do. 

F.B. 

ase Steel sleepers only used. 

F.B. Mostly soleplates & chairs. 

FB. Bearing plates. 

F.B Direct. 

B.H. & B.H. chairs used 100 %. F.B. 

F.B. direct 60 % & Cl. plates 
40 %. 

F.B. Hardwood sleepers F.B. only 

F.B. & laid direct. 

ID)hat, Coniferous sleepers F.B. have 
bearing plates. B.H. & D.H. 
are in C.l. Chairs. 

F.B. Bearing plates & anti-creep 
chairs at joints & special 
portions over girder bridges 
& intermediate sleepers where 
speeds are high. Other pla- 
ces direct to sleeper. 

F.B. Direct. 

F.H. Both. 


(c) 


60 % soleplates & 
40 % chairs. 


Mostly plain plate 
& 2 coach screws. 
Small amount of 
G.E.O. plates using 
2 eoach screws & 
2 bolts & clips. 


Holding down 
bolts at joints. 
Remainder 
dog spikes. 
Fangbolst & 
dog spikes. 


90 % F.B. have 
dog spikes. 10 % 
F.B. have keys 
driven between 
rail foot & tapered 
jaws of Cl. base- 
plates. 


Dog spikes mostly 
with coach screws 
in special places. 


On straight track, 
2 slprs. each side 
of joint have tie 
plates & screws 
spikes, remainder 
dog spikes. On 
curved track, 
extra tie plates 
are used. On 
sharp curves plates 
used on every 
sleeper. 


Aimer 


(Question No. A 28). (Continued.) 


TJ! bolt & se Yes. Do. Do. Do. Do. 
hole for test 
length of 
HEB: 
track only. 
Yes, ‘/,/’ bolt No. Yes. Do. Do. Do. Do. 
& holes. 
No. ee Yes. Do. Do. Do. Do. 
| 
No: ie Vea CNTs is 53” long X Few dog 3/7 3q. with borings 4 ‘Bos 
/,/7 diam. Borings 3/’ spikes. softwood & °/,;/7 hard- 
softwood & “/,,/” hard- wood. 
wood. 
No. No T.C.’s. Yes. */f/ & 3 screw-spikes | Experiment- dé Do. 
for 50 & 75 Ib. rails. ing with 
Borings */,’” less in spring. 


hardwood & 2 less 
in softwoods. 


pe! in. / 5!” No. No. “6 Both. Dog spikes 7/,/7 in 7/,/ Do. 
borings. borings. Spring spikes 
Oi OE 564 BDOLING Ss. 
Fangbolts Yes. No. cer Dog spikes. | °/,7 sq. in */,/* borings. Do. 
Ud & */,f/ dia. 
in Yi GAL 3” 


borings. 
No. os No. nes Dog spikes.| 5/7 X °/,/” sq 3” ie 
WP borings in treated 
| Deodar, Chir, Kail 
| & Kir, °/,/7 in hard- 
| wood. 
] 
| No. Rx A few. ae Dog spikes. °/,/’ holes through Do. 
sleeper. 
e 
No. rf Dog spikes. 7 Im?” DOLINOS: No 
device. 
* 
ry 5 : 9 Ve 
No. oe Yes. 5/7 diam. sleepers Do. / 10’. Do. 


bored right through 
®/4/’ Ala. 
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TABLE No. 11. 


ee 


Question 
Name of Railway. 
(a) (6) 
a a a re 
Argentine, 
Buenos Ayres Great Southern Railway. 2.74 m. X 0.25m. X 0.09 m. Type 4. 
Buenos Ayres & Pacific Railway. . . 2.79 m. X 0.254 m. > 
Buenos Ayres Western Railway .. . 2.74 m. X 0.25 m. X 0.09 m. » 
Central Argentine Railway... . . 90" X 99 X 3°// » 
Buenos Ayres Midland. . .... . ee > 
Entre Rios & Argentine North-Eastern 
BE.CC.E.R. . . . . . | No longer standard. — Not now per- 
mitted by Argentine Law. 
Entre Rios & Argentine North-Eastern 
HY CANUHICAT Sy, eet ite eae Wale mr ae Do. 
Egypt. 
Chemins de fer de Etat. . . . . . 2.50 m. X 0.25 m. X 0.85 m. deep Type 4 turned 
X 0.013 m. thick. down ends. 
United States of America. 
Baltimore & Ohio Railroad. . . . . Not used. 
Bessemer & Lake Erie Railroad . . . Not used. 
Great Britain. 
Great Western Railway ..... . Guest, Keen & Nettlefold. Type 4, but Sand- 
8/67 X 11/7 X BY & B/G" X 103” x 3” | berg type has cen- 
Sandberg 8/0” X 113/,,/” x 29/4, “r tral rib on top & 
(1” “rib on top sur EES ends turned down. 
Workington 8/6” X 111” x 25/77 
Ebbw Vale 8/67" X 104” X 38°/ 46/7 
Dorman Long 8/6/’ x li? Sx 377 
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No. 81. Question No. 82. Question No. 36. 
(c) (a) (a) (b) (c) | (a) j (e) oO () 
62 ker. All same Two 7/,/’ No. No. Yes To slight 100 % 
_|(Twin bolts type. bolts and extent. 
2 ker. each). clips. 
73 ker. > ‘/f7 sq. neck No. No. Yes Certainamount.}| 100 % 
without bolts Rect. 1905 sleepers 
fittings. hole, *°/1¢/” still giving good 
wide. service. 
| 62 kgr. > Two 7/,// No. No. Yes To slight 100 % 
(Twin bolts bolts & extent. 
2 ker. each). clips. 
65 ker. (No > 8/,9// dia. No. No Yes Yes. 100 % 
base plate). hook bolt & 
clips. a. 
42 ker. > Clips & No. No. Yes. |Not perceivable.}| 100 % 
without 19 mm. bolts 
bolts, in 20.6 mm. 
holes. 
68 ker. ine. > Clips & No. No Yes. |Certainamount,| 100 % 
bolts & clips. 22 mm. bolts 
in 24 mm. 
holes. 
180 to 2451b.| 98 % No. Yes. | Yes. |No bolts eas 
with chairs. used. 
2% 
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TABLE No. 1) 


oe el ee 


=> 


Name of Railway. 


Great Britain. 


London Midland & Scottish Railway 


London & North-Eastern Railway . 


Southern Railway 


London Passenger Transport Board .. 
Africa. 


Kenya & Uganda Railway 


South African Railways & Harbours 


Sudan Railways . 


Questio; 


(a) 


Guest, Keen & Nettlefold. 

8/6” X11” X& 3” & 8/67 X 101/” x 37 
Sandberg 8/07 K 118/s6/ X 27/16!” 
(1’ rib on top surface) . 
Workington 8/6” X 11)” X 2°/,/7 
Ebbw Vale 8/67 X 1034/7 X 3°/,5/ 
Dorman Long 8/6” 11’ K 3/7 


Guest, Keen & Nettlefold. 

8’6/" x< 11” x 37 & 8/6’ x 103” x 37" 
Workington 8’6/ X 113/’ X 2°/,// 
Ebbw Vale 8/67 X 1037 XK 3°/,6/ 
Dorman Long 8/6’ X 11/7 XK 3” 

Cargo Fleet 8’6/" X 10” X 24” 


Tees Side 8/6” X 10” X 33” 


Sandibers)870”4 SV" 40/7 X20 56/7 
(1’’ rib on top surface) . 
Workington 8/6/7 & 1143/7 X 2°/,/7 
Dorman Long 8/6” K 11/7 X 3/ 
Not used. 


B.S.S. Pea Pod type for 80 lb. rail, 
6/6’ X 9” wide at rail seat. 
B.S.S. Pea Pod type for 50 Ib. rail, 
6/3" X 9’ wide at rail seat. 


For 45 Ib. rail. 6383/7 & 9/7 


For 60 Tb. rail. 6733/7 X 94/ 
For 80-96 Ib. rail. 6797 X 10” 


Pea Pod type for 50 Ib. rail. 
6/1°/,/’ X 9°/,/” (under rail) X 3'/,/’ 
Pea Pod type for 75 Tb. rail. 
6/3 K 10” (under rail) X 3°/,// 
Clip & bolt type for 75 lb. rail. 
6/43// «107 X 35/497 


(b) 


a ee a ee 


Type 4, but Sand- 
berg type has cen- 
tral rib on top & 
ends turned down. 


Type 4. 


Type 4. 
Type 4. 
Type 4. 


Type 2. 


Types 2 & 3 com- 
bined with ends 
turned up. 


Type 4, but Sand- | 


berg has central 
rib on top & ends 
turned down. 


Type 4. 


vv 
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(Continued. ) 


180 to 2451b 
with chairs 


180 to 245)b 
with chairs 


180 to 245 1b. 
with chairs. 


132 lb. 
75 lb. 


75 Ib. 


88 lb. 
135 lb. with- 
out fittings. 


36 ker, 


lay 100000 


Question No. 82. 


11% 


100 % 


100 % 


100 % 


: 79 % No. Yes. Yes. |No bolts en ie 
a used. 
16 % 3 
14% 
13 % 
14 % 
; 24 % No. Yes. Yes. Yes in No evidence. 
: case of 
31 % Tees Side 
4k % sleepers. 
Jo 
4 1 BAL. & 
8% F.B. 
24 % 
624 % No. Yes Yes. |No bolts 
used. 
37 % 
4% 
Clip & 7/,/ No. No. Yes. No. 
diam. bolt. 
Clip & 3” 
diam. bolt. 
(Rect. hole 
in sleepers). 
7% T. bolt 3/’ No. No. Yes. No. 
diam, 
42 % Do. 
51 % TT bolt. *//” 
diam. 
Present No — steel No. No. No 
standard. key used. 
Small Yes. 
quantity. 
About to 
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Question No. 86. 


89 % 


100 % 
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TABLE No. 11. 


a aE 


Name_of Railway. 


Question 


(a) 


(b) 


a ——$—— 


Ceylon. 
Ceylon Government Railway. 
India, 


Great Indian Peninsula Railway (State 
Railway of India) Stes. kde 


North-Western Rey (State Railway 
of India . : MORNE 5 SHA 


South Indian Railway. 


Iraq. 
Iraqi State Railways . 


New Zealand. 


New Zealand Government Railways . 


Not used. 


5/6/" gauge, 8/103” x4 1s thick. 
5/6” gauge, 8/94’? x tf thick. 
5/6’ cauge, 104 PUES orchicks 
2/6’ gauge, rq X °/30// thick. 
2/6’ cauge, 4/7” X of thick. 


For 90 lb. rail. 5/6” gauge, 
8/94” X 12/7 (under rail) & 83/’ at centre. 
For 75 lb. rail. 5/6/’ gauge. 


90 lb, R.E.S.FF 4 keys 8/103/7 X 10” 
X */4/ at rail seat & 7°/,./” elsewhere. 
90 R-Key & distance pieces 8/10/7 & 10” 
Fs to 8h’ MK /aeea 
90 R-Type 1 RS. 
8794" >< 10*/; to 84/7 se 1s/ 
90 R-A&S Type 8/9” X ny xi 


75 BS.FF. rails B.G. 8/6” to 8/9” X 9” 
xX */s/7 at rail seat & }/” elsewhere. 
60 RBS reversible clips 60/7 X 123” X 

anf Ads 
60.R. Four keys 6/13 X 87/7 X ™/e)/ 
60.R. Dist. piece & Keys 
6/13" x 83/’ aK Wirdde 
60.R.B.S. Duplex at joints 
6/0/" x 123/7 x ede 
50.R.B.S. Duplex at joints 
6/14/7 ee lye x oS free 
50.R.B.S. Dist. & key 
6714” x< 8*/,/7 > 4 Saat 
50.R.B.S. Loose steel jaws 
6/0/" S< 83/’ De aHieee 


4/8}/’ gauge. 8/6 X 5” flat X 3*/,./7 
Metre gauge. 6/07 x 4” flat X 3°/,,/7 


Not used. 


Type 4. 


ee 
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m0. SLs 


Question No. 82. 


Question No. 36. 


168 1b. 
153 Tb. 
133 Ib. 
43% lb. 
40 Vb. 


171 Ib. 
158.5 lb. 
(No plates 
or chairs 
used). 
168 lb. 
153 Ib. 
171 Vb. 
135 lb. 
102 lb. 


127.5 Ib. 
76 lb. 


> 
127.5 Ib. 
106 lb. 
74.3 Ib. 
73.14 lb. 


Excluding 
fittings. 


172.68 Ib. 
72.41 lb. 


12% No. 
6 % 
5% 
72 % 
5 %o 


60 % with | No — steel 
Mills Jaws | keys used. 
& 40 % with 
pressed up 
lugs. 
Not 
available. 


> 
z, bolt 
2/,,/’ hole. 


No bolts 
used. 


> 
No bolts 
used. 
> 


> 


/,/7 bolts 
1/,,// holes. 
7/,/’ bolts 
15/,./’ holes, 


A base 
plate is 
fixed in 

rare 
type. 


Yes in 
pressed 
up lug. 
type. 
Yes, in 
most 
types. 


(a) | 


No bolts 
used. 


Yes. 


Yes. 


(e) (a) 


100 % 
100 % 
Yes 100 % 
but negligible. 
Ballast is kept 
well drained. 
No. 100 % 


(b) 


Sey 


106/58 BULLETIN OF THE INT. RatLway CONGRESS ASSOCIATION JANUARY 1947 


TABLE No. 125 


ES © 


Question 
Name of Railway. 7 
(a) | 0) (a) |) ay 
| 
] 
Argentine, 
Buenos Ayres Great Southern a 5 | 
iIKERy 6 oc co 6 © & = No. No. oe x No. ze 
Buenos Ayres & Pacific Rly. No. No. xe = le ENO. as | 
Buenos Ayres Western Railway No No. No 
Central Argentine Railway. No. No. one x eNO. 
Buenos Ayres Midland . . No. No. See &: No. 
Entre Rios & Argentine North- 
Eastern FF.CC.E.R. . . . No. No. ot aie No. 
Entre Rios & Argentine North- 
Eastern F.O.N.E.A. . . . No. No. a Ss No. 
Egypt. 
Chemins de fer de Etat . . No. No. oo ss No. 
United States of America. 
Baltimore & Ohio Railroad. . No. No. on: xe No. 
Bessemer & Lake Erie Railroad No. No. oe o No. 
Great Britain. 
_ | 
Great Western Railway. . . No. Yes. S16 aaa 072 480 lb. Yes. | Contractors 
XO aod erat 
centre). 
London Midland & Scottish 5 
Railway enue ee No. Yes. Mostly 8/6” 480 lb. Yes. Do. 
x 107 X 6H 
(5)/’ at centre) 
Experimental 
v6" XX 10” X 
58/,/’ to 8/3" X& 
NUNEE SEE ta, 
London & North-Eastern Rly. No. Yes. 86" & 10” 500 Ib. ve Do. 
xX 64” 
eee de 450 Ib. 
x 6/7 
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Question No. 39. 


(k) (t) (m) (a) (b) 
| 
No. No. 
No. No. 
No. No. 
No. No. 
No. No. 
No. No. & 
No. No. o 
No. No. 
No. No. 
No. No. 
270% 176/47 16 8llo B.H Tha 1 
Bi a a 3 Ib. Jal. ‘hrough 
“UN SA ae i we By | thou ports 
3 & 4. joints & chair. chairs. 
every 
3rd. pair 
of blocks. 
Do. 
66 % pre- | No. BE 3 
stressed at 
present. 
100 % in 
future. 
: Bae Twat ‘ Cat. 3 allite. |2/2/7 & 1/0’7| 150 1b. B.H. Chairs with 
Variety Yes in vee alee sleepers. xX 6& 1/10") without through 
tried, pre- | Cat. 4. Ne 4. | inforced| Oat. 4 exery | X1/2”X 6”) chair. bol isver se 
stressed : 3rd. sleeper. in chair 
most satis- types. screws. 


factory. 
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TABLE No. 12 


>... | nnn 


: 


Question 
Name of Railway. ————— rh | 
i : aed N Weer 8/07 to 8/6 510 & Yes Contractors. 
Southern Railway... . .- No. Yes x 10N" X 6” oie 
Running Lines. 390 Ib. 
76/7 S<107 
x 5*/,/’ Sidings. 
London Passenger Transport 
Board Si apy! MEW =o No No 3 No. 
Africa, 
Kenya & Uganda Railway . . No, No. No. 
South African Railways & 
Harbours a) es No No. Some on 
order. 
Sudan Railways... ... . No. Experi- Various. About to} Own manu- 
mental. try out.| facture so 
far. 
Ceylon. 
Ceylon Government Railway . No. No. No. 
India. 
Great Indian Peninsula Rail- No, No. No. 
way (State Rly. of India) . 
North-Western Railway (State No. No. No. 
Railway of India) . Aare 
South Indian Railway .. . No. Yes. No O - 
Rail seat. Mid. Sect. mir G. 
Metre gauge. Class A. 5/9/7 & 5/5 X 8” & 6 to 63" & 43” X 5A 190 lb 
Metre gauge. Class B. 5/5” & 5/5” X 9” & 7’ to 7” & 5 x 5S 225 Ib. 
5/6’ gauge. Classe A. 9/0’ & 8/8’ & 10” & 8” to 7” & 5” XK 53” 410 Ib. 
5/6” gauge. Class B. 9/0 & 8/8” X 11” & 9” to 77 & 5” X 6 470 lb. 
Iraq. 
Iraqi State Railways. . . . No, No. No 
New Zealand. 
New Zealand Government Rlys. No. No. No 
| 
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(Questions Nos. A 28 & 39). (Continued.) 


a 


No. 38. Question ‘No. 39. 

Gop Ns a) : 

| (9) (I) (Led (k) (1) (m) (a) (b) 
| 
50 % Run-| Yesin Yes in No. |Alte. on sharp}2/0/ X 1/37] 1301b. B.H. | Chairs with 
ning line Cat. 4. Cat. 4. curves, other- x 53” without through 
type. wise every 3rd. chair, bolts or 
50 % Siding sleeper. spikes & 
TY PC.n treenails. 
100 % pre- 
stressed in 
future. 
No. No. 
~ No. No. 

No. Yes. No. Joint and every] 1/11” X1/1/"| 126 1b. F.B. Bolt & coach 
3nd. sleeper are re SM without screws in 
through wood or sole- wire spiral 
steel. Aterna- plates. in blocks. 
tive tie bar con- 
nected to rails, 
between blocks. 

No Yes. | Yes, Flat W0”" X 1/0} 175 Ib. F.B. U Bolts. 

steel bar x TR (54 
BAC ft at edges). 
No. No. 
A No. No. 
No. No. 
: Yes. No. Alte. Blocks not} Metre gauge F.B. Clips and 
ly a = used at joints.|21/ xX 10/| 90 lb. Pee bolts. 
sath x 5/. ma: 

Eeoduced: 5/6” gauge | 1801b, | length 
25/7 X 143” of B.H. 

x 6” has been 
tried. 

No. No. 
Rea No. No. a os ee ep os ms 


TABLE No. 13 
——— se 


Question ‘No. 1. 
Name of Railway. 7 ee a 
(a) () | (0) ce 
en ea ee 
ft Soa local Y Fairly general 
: : for lifts. Yes on loca es. airly : 
Buenos Ayres Great Southern Rly Yes for i pect a day tony 
maintenance. 
¢ Pacifi i . No. Two — recon- Yes. All shovel 
Buenos Ayres & Pacific Railway . ) ditionineh eis packedi extant 
90 men each for (b). 
pack 10 000 
timber zleepers 
a month with 
pneumatic | 
beaters. rem 
Buenos Ayres Western Railway . . Yes for lifts. | Yes on local Yes. _ Fairly general 
sections. _for day to day 
maintenance. 
Central Argentine Railway... . Yes for ae Almost Where tracks 
earth bal- universal. | are stone 
lasted track. | | ballasted. 
Buenos Ayres Midland. . ... . No. No. Yes. | None. 
Entre Rios & Argentine North-East- 
em FFCGER ... . s Yes. No. Yes. For 
maintenance 
| works. 
Not on heavy 
Entre Rios & Argentine North-East- lifts. 
enn eH CoN GE cACm teen : ; Do. Do. Do. Do. 
Egypt. 
Chemins de fer de VEtat. ... . Yes. Under trial. Yes. 10 mm. 
United States of America. 
Baltimore & Ohio Railroad. . . . Yes, Yes. Yes. Tamping down 
to refusal. 
Bessemer & Lake Erie Railroad . . Yes for spot | Pneumatic Shovels for None. 
surfacing. | for recondition- under 
ing track. ballast. 
Great Britain. 
Great Western Railway... . . Yes. Yes Yes. 40 %. 
experimentally, 
London Midland & Scottish Railway Yes. Yes to limited Yes, Standard 
extend, practice. 


(Questions ‘Nos. B 1, 5, 7 & 10). 
eee 
Question No. 5. 


(é) 


(a) 


(b) 


Question No. 7. 


Question No. 10. 


eee 
. 


100 em. each 
side of rail (?) 


50 em. each 
side of rail. 


100 em. each 
side of rail (7?) 


0.45 m. each 
side of rail. 


Practically 
50 % from 
each end. 


Into thirds. 


Do. 


Under rails 
only. 


1/8” each side 
of rail: 


12’ inside rail 
to end of 
sleeper. 


15’ each side 
of rail. 


15’” each side 
of rail. 


Varies with traffic 
and location. 


Varies with age 
traffic ballast and 
weather. 


Varies with traffie 
and location. 


Approx : 9 mths. 
Varies with 
formation, ete. 


Do. 


Approx : every 
month according 
to condition, 


Depends on traffic 
and formation. 


5 to 7 years for 
complete 
reconditioning. 


Depends on traffic 
and formation. 


Depends on traffic 
and formation. 


Not governed. 


No difference 
experienced. 


Do. 


To large extent. 


Stone Ballast. 
Pneumatic 
tampers used 
for out of face 
working and 
hand tampers 
for spot work. 
Gravel & Soft 
Ballast. 
Shovel tamping 
or trowel. 
Stone Ballast. 
power tamp. 
Cinder Ballast. 
shovel. 


Measured pack- 
ing and beater 
packing unsuit- 
able on soft 
formation. 
Measured pack- 
ing and beater 
packing unsuit- 
able on soft 
formation. 


Underside of rail head, 


Level with top. 


Underside of rail head. 


To railhead with earth 
ballast & top of sleeper 
with stone. 
tinker to top of sleeper, 
other ballast, box in 
rails. 


Timber sleepers on stone 

or gravel, sleepers cover- 

ed. Earth ballast fully 
boxed in. 


Do. 


Level with top. 


3/’ below top. 


1” to 2/7 below top. 


Level with top. 


1/7 below top. 


« Spot » until rerailing 
necessary. 


« Spot » until rerailing 
necessary, 


« Spot » until rerailing 
necessary, 


General overhaul up to 
15 %. 


100 % at rail joint, life 
is now much prolonged. 


Not on Main Lines, but 
done on Branch Lines. 


Do. 


Complete renewal when 
percentage of scrap slee- 
pers is more than 50 %. 
Spot sleepered when per- 
centage is less. 


Depends on traffic and 
formation. 


All renewals done by 
spotting. 


Only where necessary to 
replace defective sleepers. 


Only where necessary to 
replace defective sleepers 
in maintenance. 


2 


4 


TABLE. No. 143 


ae 


Question ‘No. 1. | 


Name of Railway. 


London & North-Eastern Railway. . Yes. Yes, both to Yes. 210 J 
limited extend, (increasing) . 
Soymnieun Raney o o « 2 9 o * Yes, Yes to limited Yes. » 655% 
Lower edges extend. (increasing) . 
of sleepers 
are damaged 
but there is 
no evidence 
of reduced 
life. 
London Passenger Transport Board . Yes. Only specially. Yes. Widely used. 
Africa. 
Kenya & Uganda Railway ... . No timber sleepers used. me 
South African Railways & Harbours Mostly hand No. Limited Yes 
beaten. extent. (increasingly). 
SUN INI g 46 6 « 6 0 o © Yes. No. No. No. 
Ceylon. 
Ceylon Government Railways. . . Yes. No. No. 
India, 
Great Indian Peninsula Railway 
(State Railway of India). . . . Yes. No. Not 
North-Western Railway (State Rail- 
way of India) . oe a ee Yes. No. No 
South Indian Railway. . ... . Yes. No. No 
Iraq. 
Traqi State Railways. ..... Yes. No. Ney 
New Zealand. 
New Zealand Government Railways . Wee aia Pneumatic by von Norrdene! 
certain Relayers. 
ballast. 
ee tt 


Lf 


'@ (Questions ‘Nos. B 1, 5, 7 & 10). 


(Continued. ) 


EE 


Question No. 6. 


15’ each side 
of rail. 


15’7 each side 
of rail, 


15’” each side 
of rail. 


Under rail seat. 


15” each side 
of rail. 


12’ each side 
of rail. 


3/0/7 from the 
ends. 


163/’ outside 
rail to 2045/ 
inside. 
5/6’7 gauge. 
1/6” each side 
rail. 
Metre gauge. 
1/0’ each side 
of rail. 


Under rail 
seats. 


12” inside rail 
to end of 
sleeper outside. 


(a) 


Depends on traffic 


and formation. 


Depends on traffic 


and formation. 


Depends on traffic 
and formation. 


Depends on 
weather & traffic. 


Minimum of 3 lifts 
per year. 


Half yearly. 


Depends on 
formation. 


Once a year. 


Cats. 1 & 2 lines. 
20 to 25 days. 


Normally one per 


year. 


Depends on traffic 
and formation. 


(b) 


Measured pack- 
ing and beater 
packing unsuit- 
able on soft 
formation. 
Measured pack- 
ing and beater 
packing unsuit- 
able on soft 
formation. 


Measured pack- 
ing and beater 
packing unsuit- 
able on soft 
formation. 


Soft formation 
require more 
attention. 


Beater packing 
most suitable 
on ballast 
(earth or sand). 


Very 
considerably, 


Only hand 
packing done. 


(Governed by 
type of sleeper 
used. 


Type of ballast 
mainly dictates 
packing. 


Question No. 7. 


1” below top. 


Level with top. 


Level with top. 


Level with top. 
Level with top. 


2’” above top. 


Level with top. 


Level, 


Level with top. 


3 below bottom of rail. 


Stone ballast. 
Level with top. 
Earth. 

2” above top. 


2/7 above top. 


Question No. 10. 


Only where necessary to 
replace defective sleepers. 
The replacement sleepers 
are serviceable grades. 


Only where necessary to 
replace detective sleepers 
in maintenance, 


15 % of sleepers per an- 
num used for spot work. 


Spot sleepering on 
timber sleepers sections 
done since 1938. 

To keep track up to 
standard in the few 
years prior to complete 
renewal, 


Spot sleepered only 
during the War. 


As majority of road is 
on metal sleepers 
spotting is followed. 
Not done. 


10 % renewed by 
spotting, 


Very limited. 


20 % renewed by 
spotting. 
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APPEN 
TABLE No. 14 
First Costs of Various Types of Sleepers used 
7A’ Timber — (1) Without Fastenings. 


ee 


1 
Variety Type Cost of Sleeper ready to put 
Name of Railway. of of Biv Tans 
Timber. Ballast. ; 
1946 | 1939 
Argentine, s. d. £ Ss d. 
Buenos Ayres Great Southern Railway. Quebracho. Stone. ll T 11 2 
Buenos Ayres & Pacific Railway . > > 12 112 10 112 
Buenos Ayres Western Railway > > ial 7 11 2 
Central Argentine Railway . > >~ ll 4 6 1h | 
Buenos Ayres Midland. > Stone, Shell 9 12 6 113 
or Earth. 
Entre Rios & Argentine North-Eastern 
FE.CCLE.R. . eS a ee ees |e Hardwood: Earth. il 4 6 7 
Entre Rios & Argentine North-Eastern 
EN CANEEEA Were Ss Set nk. ae ; > Gravel. 10 3 5 113 
Egypt. 
Chemins de fer de Etat . Jarrah. > 10 1 7 04 
United States of America. 
Baltimore & Ohio Railroad . All varieties. | All varieties. 10 83 7 33 
Bessemer & Lake Erie Railroad 
Great Britain, 
Great Western Railway Baltic Crushed Wil 0 
Redwood. Slag 
or Stone. 
Douglas Fir. » 19 0 
London Midland & Scottish Railway Baltic it 2 
Redwood. 
Douglas Fir, 17 3 5 2 
Maritime Re 6 4 
Pine. 
Western 
Hemlock. 17 3 4 8 
Home 
' : Grown. is 15 6 
London & North-Eastern Railway . Baltic Fir. Crushed “ 9 2 
Slag 
or Stone, 
Douglas Fir, > 17 5 8 ] 
Scotch Fir. > 13 33 if 59 
Oak. » 19 9 50 
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DIX C 
Question No. CO 1). 
upon Fast or Principal Passenger Lines (per Sleeper) 
So | ; 3 a J 5 ea 
= SS Average Cost ~ Sleeper 
Wages Cost of Laying in Gross Cost. So ses) a ee 
Se per annum. Remarks. 
1946 | 1939 1946 | "1989 Years. 1946 | 1939 
ie Wes d. s d. Ss d. s. d. AS d s d. 
Pil, 92 sf 74 12) o£ idcye ©O = Se o 
4] 104 2| 54 17| 104 13| 5 | 30-40 6 44 
i 23 als Wee 12| 94 Tia) Ota bh Ss Is 
2| 54 Tee 23 13] 94 Zi) 325i" 40 4 a4 
le? 113 10) 88 Ti lise, 40 34 Qt 
3 94 Z ‘ 155 14 8 10 30 6 34 
4 104 3 83 155 14 9 84 30 6 4 
Paice hy = 09 14 10} 10% Tae Aa ee 1| 6 44 
ee ath OF ue P52 14] 114 Ont. [25 74 43 
ra 2 1 WW 3 25 5 
4 1 2 i ] 6 10 YE ie il 34 74 
Ay) 1 Zien Te 64 Cae 25 eg baer 44 
4 il Sy II) 18 af 4 
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APPEN 
TABLE No. 14 
First Costs of Various Types of Sleepers used 


7A’ Timber — (1) Without Fastenings. 


1 
panes ae Cost of Sleeper ready to put 
Name of Railway. of of PTE 
Timber. Ballast. z 
1946 | 1939 
5 8 d. ra) s d. 
Southern Railway . . 4 Fir. Granite. il 0 3 12 0 
London Passenger Transport Board... . Softwood, ue ae 19 8 ov Jal 4 
Jarrah, oe 1 14 3 a ll 34 
Africa. 
Kenya & Uganda Railway | 
| 
South African Railways & Harbours . Jarrah. Ee cove ie 0 8 3 
Rhodesian, oe Bas eee 6 8 0 
: Teak. 
SiGleud Ikelenys 5 5 6 mn 6 a 5 6 «6 Softwood. = ah i fees os 6 (cs 
Hard wood, ee | 0% 4 04 
| 
| 
Ceylon. 
| 
Ceylon Government Railway. . . . .1| Satin (Local 24” Metal. ] 1 0 = 7 6 
Hard wood) : 
India, 
Great Indian Peninsula Railway (State | 
Radlway ot India) Se 4.9. he 0. Sal. & Mili ele ] so |) 20 94 
North-Western are (State Railway ; 
of India) . . EPEAT ay 74 Deodar * Eas OLS) as 9 7 
(Creosoted) . 
Chir is ast 10 HUEY I 8 0 
(Creosoted) 
Fir i ot 9 ) 
; ’ ' (Creosoted) . 
South Indian Railway. . . . . .. .| Hard wood. rp 1 3 TE |... 8 51 
> #, ee al Ssulee 4 14 
Iraq. 
Iraqi State Railways... ... . Jarrah. Am "es ae xan 4 9 
> * i a eee ee eae 7 
New Zealand, 
New Zealand Government Railways. .| Australian Gravel. Bap NS) 6 tee if 6 
Eucalyptus, 
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Uf (Question No, C 1). (Continued.) 


I 


2 3 4 5 6 
285 Avera r Sleeper 
Wages Cost of Laying in. Gross Cost. Se os 
“ San per annum. Remarks. 
| 24.5 
Ss 
| 1946 | 1939 1946 | 1939 Years. L946 . | 1939 
Bess ||| cd. iS) al ah 8 Sil ah Sell) Shell, ee Bl Gill ah if Gi Gh 
| 
| 
No timber 
sleepers used. 
13 03 6 81 | 18-22 | os 
| 1i 08 13 12 4 1 20-24 fe | 24 
| 
2 Leela hy 2 “AV aie 12 thal 2) 73 
| 
1 6 63 13 7 11 +4 UPA Ai Rees 1 1S [een] coe || VINE 
ligt es 8 14; 8 10} 3 18 93 63 
1 TR | wn. | oe 8 cecil at t24 GEN ies 8 8 16 sel lees OE [ove fon 63 
1 73 8 11 43 eh 1 os 
5/6’ Gauge. 
Metre gauge. 
1 6 4 4B|| Mesh » sere zs lhe ie PAO ee Mi cea dll es, |u|... |Metre gauge. 
ie 9 44, sites eee ZO face foe | ae foe foe | vee | 483// gauge. 
%) 6 2 6 Me 0 LO) AV ios I al OR | mee =e 6 
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APPEN 
TABLE No. 14 
First Costs of Various Types of Sleepers used 


SAD Timber — (2) With Fastenings — Chairs attached. 


ee 


il 
eorucry) ype Cost of Sleeper ready to put 
Name of Railway. of of EO Tr aole: 
Timber. Ballast. 
1946 | 1939 
cD lea ea acca A DORR oa ee 
£ | s (BR |e) d 
Argentine, | 
| 
Buenos Ayres Great Southern Railway. Quebracho. Stone. Hy ake is as bee 17 24 
Buenos Ayres & Pacific Railway. . . re a6 | - f 
Buenos Ayres Western Railway . . . {| Quebracho. Stone. i) 18S 5 li pp 
Central Argentine Railway... . . > > ee | LG 63 3 103 
Buenos Ayres Midland. aoe te ae 
Entre Rios & Argentine North-Eastern 
TRC CSTR a least) Ueco iu ea et ots es ce 
Entre Rios & Argentine North-Eastern 
¥.C.N.H.A. 
Egypt. 
Chemins de fer de VEtat. . ... . Jarrah. Gravel. Tag aL ii 10 5 
| 
United States of America. 
Baltimore & Ohio Railroad . 
Bessemer & Lake Erie Railroad 
Great Britain. 
Great Western Railway ..... . Baltic Crushed Be ce BoM Ni coe: |} ee! 0 
Redwood. Slag 
; or Stone. 
Douglas Fir > 1 ll 6 ie 
London Midland & Scottish Railway . Baltic | 14 6 
Redwood. | 
Douglas Fir aa api} 8) 10 be 12 G3 
Maritime oo ~ : 19 8 
Pine, 
Western on i 9 10 12 0 
Hemlock. - 
Home 
: Grown. a 1 8 0 
London & North-Eastern Railway. . .| Baltic Fir. Crushed oa I | ORS 2 ia Pig ui 
Douglas Fir, Slag Melle g tle 1 18 0 
Scotch Fir. or Stone, 1 8 11 iy 4 
Oak. > ] 1055 9 woe 
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119/71 
DIX C 
Question No. C 1). 
upon Fast or Principal Passenger Lines (per Sleeper) 
eee Ce) ou Cece S Oe GG) sede ae 
2 3 4 S 6 
: ; & Average Cost per Sleeper 
Wages Cost of Laying in. Gross Cost. LS me Ree 
1946 | 1939 1946 | 1939 Years 1946 | 1939 
? = 
ele. d. £3) 8. d. 8 al d, i831 & ill Gh 6 || 8 d Nee d 
2 24 v 1 PAN (0) 73 18 33 
Oy 02k i i DAP 9, | Fs ied MEE ag fee, Sor ae CRE Ste 4, 
mere Teor lets elie iMG ier) aaliyah 4 
| 
| 
| 
93 Pear ile etiet |r 202,120 Tathagata) ears 
| 
| 
| 
| | 
| 
Ae: NE tO 213 1 14 | 
10]; 0 Pilar lien 6 15 2) 92 
| 
| 
| 
ore aoe see ane g er 10 
Be 1 {310 Cs 1 er 25 ee 
Bin as iy at Pi1é| 6 19] 10 17 2 4 l . 
Sal yey Ue) HO YW aie] 19) |e aes || Plea a 
3 5 1 ON) 2 18 z : 


Vom 


120/72 BULLETIN OF THE Int, RAILWAY ConcREsS ASSOCIATION January 1947 


APPEN 
TABLE No. 14 
First Costs of Various Types of Sleepers used 


>A?’ Timber — (2) With Fastenings — Chairs attached. 
aa 


il 
Mom, type Cost of Sleeper ready to put 
Name of Railway. of of Fo rai: 
Timber. Ballast. 
1946 | 1939 
Ee SSS eee 
feel 2e d £| s d. 
Southerm Railway. 2 3 =) = 2 Fir. Granite. 1 16 3 1 2 ll 
London Passenger Transport Board... . Softwood. Le ibe 5 1 1 I 
Jarrah. 2 9 8 il 1 0 
Africa, 
Kenya & Uganda Railway 
South African Railways & Harbours . Jarrah. ne 1 13 0 sss 18 5 
Rhodesian as 1 4 6 = 18 2 
Teak, 


Sudan Railways . 


Ceylon, 


Ceylon Government Railway. 


India. 


Great Indian Peninsula Railway (State | 
Railway of India) . . Sal. ze 1 5 Gre 3 aes 11 


North-Western Railway (State Railway 
of India) : Deodar &: 1 2 8 14 94 
(Creosoted) . 
Chir ee 1 0 (es lee 13 2 
(Creosoted) . > 
Fir eo wee 19 43 
: ; (Creosoted) . : 
South Indian Railway. . . . . . .| Hard wood. ] 19 63 
ore 9 8 
2 oo i 5 94 
Iraq. 
Traqi State Railways . Jarrah 
New Zealand. 
New Zealand Government Railways . Australian Gravel 
Eucalyptus. 


ee ee 


R 


I 


| 


> 
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DIX C 
(Question No. C 1). (Continued.) 
‘j) upon Fast or Principal Passenger Lines (per Sleeper) 
2 3 Eg vail F— 5 6 
Sos 
LoL 
Average Co: ysis : 
Wages Cost of Laying in. Gross Oost. Re CONTE OECD Weare 
$ = per annum, Remarks. 
1946 | 1989 1946 | 1939 Years 1946 | 1989 
& heel ee s d. Lalese ds Sil wh £/s d. s d. 
No timber 
sleepers used. 
2 luees iciee6 Ee se 19) 011 15 PA Ge: Li ae 4 
2 3 1 6 LEG 9 19 8 10 2 8 Ui) ate 
1 6 6p iL) ei oO 19 53 12 | 2 3 1 es 
1| 73 8 | 1) 4] 3g Ls 51 |- 18 ema 104 
ae oe 8 eo 3 131 10 16 1} 43 103% 
il 73 8 ee 04 11 ] 11 
1 5/67 Gauge. 
43 Bae: Anti creep 
| ehairs. 
: Metre gauge. 
3y Eopee 03 Anti creep 
| chairs. 
Chairs 
not used. 


APPEN 
TABLE No. 14 


in 
First Costs of Various Types of Sleepers used 


>A?’ Timber — (2) With Fastenings — Baseplates attached, 


1 
Se ee ee 
Variety Type Cost of Sleeper ready to put 
Name of Railway. of of into Track. : 
Timber. Ballast. 
7 ee Ee ee 
1946 | - 1989 
ee ee ee ee 
Buea d Gales d 
Argentine, 
Buenos Ayres Great Southern Railway. 2 
Buenos Ayres & Pacific Railway. . . Quebracho. Stone. Se Bak aes 8 16 5$ 
Buenos Ayres Western Railway 
Central Argentine Railway . 
Buenos Ayres Midland. ..... . 
Entre Rios & Argentine North-Eastern 
FF.CC.H.R. ane 
Entre Rios & Argentine North-Eastern 
F.C.N.H.A. 
Egypt. 
Chemins de fer de Etat . 
‘United States of America. 
Baltimore & Ohio Railroad. . . . . | All varieties. | All varieties | ... 2 11h |... 9 1 
Bessemer & Lake Erie Railroad . . .| Red Oak — Crushed en ily 4t |e 10 8 
Cresd. with Limestone. 
Tieplates. 
Great Britain. 
Great Western Railway 
London Midland & Scottish “Railway 
London & North-Eastern Railway. . . Baltie Fir. Crushed 
Douglas Fir. Slag 1 11 ia 
Seotch Fir. or Stone. 1 i 5 
Oak. > 1 13 Wal 
Southern Railway st Ets ertees 
London Passenger Transport Board .. 
Africa. 
Kenya & Uganda Railway 
South African Railways & Harbours Jarrah. ohn 1 6 0 10 il 
Rhodesian ace ats 17 6 9 10 
SudammeRanliways cn ee ae See 
Ceylon. 
Ceylon Government Railway. 
India. 
Great Indian Peninsula Railway (State 
Railway of India) ras 
North-Western Railvw: ay (State. Railway 
of India) ce 
S I a We 
outh Indian Railw ay. Eland arauds z 1 18 9 = 12 0 
Iraq. » ss dis 16 WOE ps 5 44 
Iraqi State Railways . 
New Zealand. : 
New Zealand Gover MGS 
ew Zealand Government Railways Australien Craton 1 1 10 i 10 6 ! 
4 _ Eucalyptus. \ 
i hi) eS eee eee eee 


xX Cc 
Quesiion No. Of 


upon Fast or Principal Passenger Lines (per Sleeper) 


3 4 5 6 


__—$—$—$—$—$—$— — — 


2 
nn , 
Grass Oost. Average Oost per Sleeper 


Estimated 
Average 
First Life 


Wages Cost of Laying wm. 
per annum. Rennes 
q SSS 
1946 Years 1946 | 1939 


1939 |. — 1946 1939 | 


No timber | 
sl-epers used. 
Soleplates 
attached. 


[tive) 


NEB 


| 
5/6” Gauge.| 
Metre gauge. 


>B’ Steel — (1) Without Fastenings. 


Variety 
Name of Railway. of 
Timber. 


Type 
of 
Ballast. 


Cost of Sleeper ready to 
into Track. 


Argentine, £ 8. 
Buenos Ayres Great Southern Railway. 


Buenos Ayres & Pacific Railway. . . os Stone. EOOe IP cn aa ae 6 

Buenos Ayres Western Railway Ox 

Central Argentine Railway . 

Buenos Ayres 1 Midland. 

Entre Rios & Argentine North-Eastern 
FF.CC.E.R 


Entre Rios & Arventine | North- Eastern | 
DCR ACen ee eee ger it ome es os oo ie sr ot a oN 


Egypt. 
Chemins de fer de Etat . 


United States of America. 


Baltimore & Ohio Railroad . 
Bessemer & Lake Erie Railroad 


Great Britain. 
Great Western Railway . ... . 
London Midland & Scottish Railway 
London & North-Eastern Railway . 
Southern Railway ‘ 


All Types. 


London Passenger Transport Board .. 


Africa, 
Kenya & Uganda Railway 80 lb Rail. 1 13 0 : 
q. : 2 } 50 1b. Rail. 1 0 0 ai 
South African Railways & Harbours 80-96 lb. Rail. oe 1 6 0 10 
60 1b. Rail. a on 18 0 xe 7 
Sudan Railways . 50 tb, Be oe Soule ae ea a 
75 lb. Rail. a we Be a eo 
Ceylon. 
Ceylon Government Railway. 
India, 
Great Indian Peninsula Railw ay (State 38 
Railway of India) . ; ; ce re : : : aight 
OE eter Railway (State Railway er 
of India) : cee en Sc OUue 
South Indian Railway. 1M A ot ae ies ; 4 He io 
Iraq. 6 
Iraqi State Railways . Ar thie co 1 17 
New Zealand. 3 ‘ 


New Zealand Government, Railways . 


N uestion No. C 1). 


‘pon Fast or Principal Passenger Lines (per Sleeper) — 


SS es 


Sos 
ROS 
P ; , aS Average Cost per Sleeper 
Wages Cost of Laying in. Gross Cost. son g P P 
sore per annum, Remarks 
Ad. bs 
RR & 


| | 1939 1946 1939 | Years. 1946 | = 1939 


Mmeeee eel | ae ele dao ehe | a NEE Rr eal || 2 


National 
Hardwood 

sleepers 
must be used 
by law. 


None used 
since 1936. 


None used 
in Fast or 
Principal 
. : Lines. 
Including 
be oo am poset ace 3 ont BI ee0 ee 20°40) Wc | ee as nee || Ode an Fittings. 
er eet ee er pel eet Ih] 22-1 20-40) |". | x. MMe eh Ao. Do. 
eae 6 fe ep GE aleal 6S OT | ere ak 54 35 Fey ||P Ba | AS taller 4 
| TN cos Ay) ikl 45 Seo Vs Ge : ec loeae } | 
Ae OEE: : er a etl Bee _ Not | ... | «= om 00 |) cee = 5/6’ Gauge. 
- belles : sna Metre gauge. 
> 4/83’ cauge 
| 
| | 


co 
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APPEN 
TABLE No. 14 
First Costs of Various Types of Sleepers used 
?B’ Steel — (2) With Fastenings — Chairs attached, 


eee eee eee eee ee 


il 
Variety Type Cost of Sleeper ready to put 
Name of Railway. of of into eTiraek:. 
Timber. Ballast. 
1946 | 1939 
— _._ OO eeewslm ee o—oo—— Fp 
£ & d. Eales: ah. 
Argentine, 
Buenos Ayres Great Southern Railway. 
Buenos Ayres & Pacific Railway. . . = Stone. oe ee of | oe 8 65 
Buenos Ayres Western Railway 
Central Argentine Railway . 
Buenos Ayres Midland, . . . 3 = . 
Entre Rios & Argentine North-Eastern 
PR.CG:ER. < 
Entre Rios & Argentine North-Eastern 
¥.C.N.H.A. 
Egypt. 
Chemins de fer de ’Etat . 
United States of America. 
Baltimore & Ohio Railroad . 
Bessemer & Lake Erie Railroad 
Great Britain. 
Great Western Railway 
London Midland & Scottish Railway. All types. Et oe ie fe oh WR 11 
London & North-Eastern Railway. . .]| Rolled Steel Granite. 1 7 On ie 17 a 
with fabri- 
cated chair 
— (All 
welded) . 
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DIX C 
Question No. C 1). 


upon Fast or Principal Passenger Lines (per Sleeper) 


2 3 5 6 

Sos 

; = LSS NCTE UN 5 

' Wages Cost of Laying in. Gross Cost. ea Hocrage, Coals Rel iene 

: $s & per annum, Remarks, 
RS 

1946 | 1939 1946 | 1939 Years. 1946 | 1939 

15 pose d. £\s. a. La gai de Boss a. A Sool Gh 1B || d. 

FAL OGG eee s2 ae 58) | eee or. 4a. [LO 118 | 40 | be fo. | be. 8h.) National 
Hardwood 
sleepers 
must be used 
by law. 

Do. 
Do. 
Do. 
Do. 


None used 
since 1936. 


128/80 BULLETIN OF THE INT, RAILWAY CONGRESS ASSOCIATION 


First Costs of Various Types of Sleepers used 


>B’ Steel — (2) With Fastenings — Chairs attached. 


Variety Type Cost of Sleeper ready to put 
Name of Railway. of of An TOuE race 
Timber. Ballast. 
1946 | 1939 
rail AS d. £\ 8s. d. 
Southern Railway : 
London Passenger Transport Board .. 
Africa, 
Kenya & Uganda Railway 
South African Railways & Harbours 80-96 Lb. 1 8 8 11 al 
60 lb. 1 0 0 8 Wal 
Sudan Railways . 75 lib. (With 1 0 0 
clips & 
bolts) . 
Ceylon. cme 
Ceylon Government Railway. 
India. 
Great Indian Peninsula Railway (State 
Railway of India) <i 168 lb. 1 8 2 12 7h 
Troughs. 
North-Western Railway (State Railway 
of India) ‘ Trough, 1 13 9 19 3 
South Indian Railway. ial 6 12 9 
fi 
Iraq. : te 
Iraqi State Railways . Bolts & 1 3 2 
Clips. } 
New Zealand. 
New Zealand Government Railways . 
SS] Re ee 
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APPEN 


TABLE No. 14 
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DIX C 
(Question No. C 1). (Continued.) 


upon Fast or Principal Passenger Lines (per Sleeper) 


2 3 4 6 6 
Wages Cost of Laying in. Gross Cost. =o AO OEY, teat RAR eles, 
oe per annum, Remarks. 
SS 
1946 | 1939 1946 | 1939 Years. 1946 | 1939 
Gass) ad. Bell wh Alsi) a E\ 8. d. i) Ga || ah S| Go| «eh 
allie a ‘aula ae Mees ll ee as aera eben bare se eeeilinecs se [i oon None used 
| in Fast or 
| Principal 
| Lines. 
| | t 
| | 
| | | 
| | 
| | 
Ce ey cee one ih lec ii3 S) lbaol ety oF (81...) oe) WOhamence 
| attached). 
eal (T Bolts & 
| Clips). 
1 i! ] 3 iE cll | 11 110 2 30 83 + 
| 
i 
| | 
| 
| 
EW <6 63 gie1a169 Hanis (i ane his 5 103 | 43 
Te LOS | Pees Mie 9091) LIES Aa 7 eT | O20 45 | nfs) OF 53 
Pe lees all aeec 1 I ora S20 Re 2 10 ace | Ae ieee a ee ee a 4/81/7 caupe. 
ah Beat hae EET | teoe ile ne cel) On) al » eth | ecco | ee cae | “ee -- |Metre gauge. 
8 a ae oe isa LO i arses oe stociiess és 4/847 cauve. 
| 


First Costs of Various Types of Sleepers usec 


>B’ Steel — (2) With Fastenings — Baseplates attached. 


APPED 
TABLE No. 14 


sleeper. Set 
screw & clip. 
Base Plate > 
welded to 
sleeper. T 
bolt & clip. 
>C’ Concrete - (1) Without Fastenings. 


Great Britain. 


Great Western Railway... . . .| Prestressed. Crushed 
f slag or 
stone. 
London Midland & Scottish Railway. . > nt 
London & North-Eastern Railway. . . Plain. Granite. 
Prestressed. > 


Southern Railway a ee 
London Passenger Transport Board . 
Africa, 
South African Railways & Harbours. . | Blocks only. 
Per 2 blocks. 
>C’ Concrete - (2) With Fastenings - Chairs attached. 
Great Britain, 


Great Western Railway . . . . . .] Prestressed. | Crushed slag 
. : ; or stone. 
London Midland & Scottish Railway. . > > 
London & North-Eastern Railway... Plain. Granite, 
Prestressed. > 


° 


Southern Railway 


London Passenger Transport Board . 
Africa, 
South African Railways & Harbours. . | Blocks only 
— 4 Cost of 
Ties. 


°C’ Concrete - (3) With Fastenings - Soleplates attached 
South African Railways & Harbours. Biocks ane ie 


4 cost of 
Ties. 


Cost of Sleeper ready to put 
into Track. 


1946 | 1939 
‘G B. d. z Ete d. 
l Ne i il 1 0 1 
] dal 11 1 0 9 
| 
1 5 8 
1 7 | Ve 
i 1833 
1 8 i 
8 0 
2 i) 0 
2 0 9 
2} 4 10 
1 19 10 
] 6 0 
19 0 


Variety Type 
Name of Railway. of of 
Timber. Ballast. 
od” ee ee ee een 
a eS 
Great Britain. 

London & North-Eastern Railway. . . Base Plate Granite. 

welded to 


DIX C 


5 Question No. O 1). 


upon Fast or Principal Passenger Lines (per Sleeper) 


ras) 


Wages Cost of Laying im. 


1946 | 1939 
f£\s.| 4 £ls.| 4d. 
3 5 |e 
3 5 1] 10 
4 3 
4 3 
3| 10 
3} 10 
OR Oe: 
, 2| 38 


Gross Cost. 


1946 
£ | s. 
1 4 
Lies 
i [aly 
I be 
Bi 
| 83 
1 |) 
wi 


per annum. 


bo 


20 


50 


10 


10 


10 


1946 
Se d. 
| Be 
UA 98 
7| 53 
73 
9| 83 
104 
2 10 
a \- At 


| 


1989 


Ss. 


1 


Average Cost per Sleeper 


Remarks. 


Price high 
due to ma- 
nufacture of 

special 
design in 

smal] 
quantity. 

Only small 

purchases 

for experi- 
mental 
purposes. 


Only small 
purchases 
for experi- 
mental 
purposes. 
Not used in 
Fast or 
Principal 
Lines. 


| 

TABLE No. 15.39! 

Average percentage proportion of Serviceable | 
life of re-used sleepers taken 


ce 
Timber Sleepers. 


Name of Railway. 


Serviceable Additional 

% Life — Years. 

Argentine, 

Buenos Ayres Great Southern Railway . 15 | 
Buenos Ayres & Pacific Railway . 75 


Buenos Ayres Western Railway F (6 
Central Argentine Railway ....... . 35 
Buenos Ayres Midland. . , 
Entre Rios & Argentine North-Eastern FF.CC.E.R. 


Entre Rios & Argentine North-Hastern F.C.N.H.A. 


Egypt. 
Chirsamingy Cle wer ale Iwas 5 6 5 5 5 6 6 5 50 10 
} 
United States of America. 
Benhenaore rev (lomo ivenibeonel 5 5 » 3s 2 5 5 « 10 5-8 
Bessemer & Lake Erie Railroad. . . ... . 5 5-10 | 
Great Britain. 
Carers Wiese INOeN eG sa 6 8 a o o «© o 50 y 
London Midland & Scottish Railway... . . 40-60 20 | 
London & North-Eastern Railway... . . . | Baltic eee a a Re 20 } 
Douglas Fir... — ia | 
Seoul Wie, 5 = 5 a) 15 
Oakiat.etfs oS 0) as j 
Southern Railway . . se Be, Oe 70 15 | 
London Passenger Transport. Board oe eee 40 10 | 
Africa, 
Kenya & Uganda Railway 
South African Railways & Harbours. . . . .{|Normally .. . . 30 Normally 10 
During War .. . 10 eer wey 
Susani Radway = Dimes Were 5 . , & 
| 
Ceylon. | 
Ceylon Government Railway... .... . 10 ) 
India, | 
Great Indian Peninsula Railway (State Railway | 
of India) 15 2-3 | 
North-Western Railw ay (State Railway of India) 25-30 5-10 | 
South Indian Railway... . oe eee mE 4 
Iraq. 
Iraqi State Railways 
New Zealand. 
New Zealand Government Railways... . . 50 10 


f 


tif. 


(Question No. C 2). 
& Scrap Sleepers & average additional 


from fast or principal lines. 


Steel Sleepers. | Concrete Sleepers. 
: a Remarks. 
Serviceable Additional | Serviceable Additional 
% Life — Years. % Life — Years. 
20 
a9 100 % 
Scrap from « spotting >. 
20 
No wholesale renewal 
carried out. 
50 20 
50 re 
75 20 
10-20 No Timber or Concrete 
sleepers used. 
95 5 
30 5-7 = | 
15-20 15-20 5 5-10 | 
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TABLE No. 16 


Cost (per sleeper) of preservative processes 


Deen ————————————————————————— 


Name of Railway. 


Argentine, 
Buenos Ayres Great Southern 
Railway SE Bee De 
Buenos Ayres & Pacific Rly. 
Buenos Ayres Western Railway 
Central Argentine Railway. 
Buenos Ayres Midland i 
Entre Rios & Argentine North- 
Hastern FF.CC.E.R. se is 
Entre Rios & Argentine North- 
Eastern F.C.N.H.A. 


Egypt. 
Chemins de fer de l’Etat 


United States of America. 
Baltimore & Ohio Railroad. 


Bessemer & Lake Erie Railroad 


Great Britain. 
Great Western Railway . 


London Midland & 


Seottish 
Railway Ried oc 


Timber Sleepers. 


nnn nn nn ea eI UUn UII UIEEIUIInE SEES 


“Variety 
of 
Timber. 


All 
varieties. 


Red Oak. 


Baltic 
Redwood, 
Douglas 
Fir. ” 
Maritime 
Pine. 
Seotch 
Fir. 
Oak. 
Baltic 
Redwood. 
Douglas 
Fir. 
Maritime 
Pine. 
Seotch 
Fir. 


Preservation. 


Quantity Cost per Sleeper. 
Rolation absorbed 
AGE EE used. pena 
Gallons. 1946 1939 
is Ss d. E Ss d 
Rueping.| 80/20 0:193 lc.) ee 43 3 23 
(Empty | Creosote } 
cell with | Coal Tar. 
initial 
air). 
> > 0.165 |... be +5 54 8 53 
Full-cell.| Creosote | 1.000 ae =. 5st "Nes 1 3 
> » 0.666 ae 1 3 
> > 
> > 
> » 0.500 ae 1 3 
> » 1.000 91 
> » 0.666 <0 ob 9 ae a 6 
> » 0.500 fe 00 ae) Wer O56 9} 
> » 0.500 e ] apt Si 
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(Question No. C 3). 


used on Timber, Steel or Concrete Sleepers. 


Steel Sleepers. Concrete Sleepers. 


Cost per Sleeper. Remarks. 


= 

S 

’ Cost per Sleeper. = 
Preservation = 
S 

am 

S 

AQ 


Process. 


Were originally 
coated but no 
information 
available. 
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TABLE No. 1 


Cost (per sleeper) of preservative proce: 


Timber Sleepers. 


Preservation. 
Name of Railway. Variety Quantity Cost per Sleeper. 
Eo Solution | esorbed 
Timber. | Process. used: per cu. ft. 
Gallons. 1946 1939 
5 d. Ey Se d 
London & North-Eastern Rly. Baltic |Full-cell.| Creosote.}| 0.966 oe ss Neo Wecec 1 
Redwood. 
Douglas > > O:D00 Ree 1 5 £ 
Fir. 
Maritime > » 
Pine. 
Scotch > > 0.833 se 1 11 1 
Fir. 
Oak. > » 0.400 |... if 3 RE 4 
Southern Railway . Baltic > > 1.000 = OR | he: 2 , 
Redwood | 
Douglas > > 0.750 2 8 | 
Fir. | 
London Passenger Transport | Douglas | Full-cell.| Creosote.| 0.750 3 10 | 
Board Fir. ) 
Africa, : 
Kenya & Uganda Railway . | 
South African Railways & 
Harbours 
Sudan Railways. Hard & | Full-cell.} 50/50 0.201 Including Adzing and Boring} 
Soft. Creosote ues 2 0 ; 
& Fuel | 
Oil. 
Ceylon. 
Ceylon Government Railway | 
India, | 
Great Indian Peninsula Rail- 
way (State Rly. of India) . 
North-Western Railway (State Fir & | Full-cell.! 40/60 1 93 
Railway of India) i e Kail. Creosote 3 
sees " » & Fuel 1 5 | 
; ur. eping. Oil. | 
South Indian Railway ae ; ; ue : | 
Iraq. 
Iraqi State Railways . 
New Zealand. 
New Zealand Government Rlys, 


JANUARY 1947 BULLETIN OF THE INT. RAILwAy Concress ASSOCIATION 137/89 


(Question No. CO 3). (Continued. ) 


used on Timber, Steel or Concrete Sleepers. 


| a aaa eee 


Steel Sleepers. 


Concrete Sleepers. 


Cost per Sleeper. 


—— 


: Cost per Sleeper. Remarks. 
Preservation 


Process. 


Process. 


Preservation 


1946 1939 


Coated with 
Hot Gas Tar — 
included in 
Purchase Price. 


Coated with abs Sa is ie Ps ae aes os ee ey oe Me No timber 
He ra or concrete 
ompow y sleepers 
Makers. tae 
Dr. Angus 
Smith solution 
by makers. 


Do. 


Coal Tarred. 


TABLE No. 17 
Cost (per sleeper) of Timber Sleepers 


Adzing. . 


Name of Ratiway. 
1946 1939 


Argentine, 


Buenos Ayres Great Southern Railway . 


Buenos Ayres & Pacific Railway . 
Buenos Ayres Western Railway 


Central Argentine Railway . Bee oe es 
Buenos Ayres Midland . : : 
Entre Rios & Argentine North- Eastern FF. 
CCB AR ee 4 
Entre Rios & ‘Argentine North- Poetera F. C. 
N.E.A. Ha 


Egypt. i 
Chemins de fer de l’Etat . 
United States of America. 


Baltimore & Ohio Railroad . . 
Bessemer & Lake Erie Railroad. 


Great Britain. 


Including borine. 

Great Western Railway ....... . a ok MTT Sco ie ae Os 

London Midland & Scottish Railway. . . . So | ee 34 | It ees 1} 
Including boring. 


London & North-Eastern Railway . 
Including boring. 

Southern Railway . aes oe See alne ter 13 M5 ASS 1} 

London Passenger Transport Board . Pee Ba lieeecro | || 


Africa, 
Kenya & Uganda Railway 


South African Railways & Harbours ‘ 
Sudan Railways . 


Ceylon. 


Ceylon Government Railway. 


India, 


Great Indian Peninsula Railway (State Rail- 
way of India) 


we 
i=) 
Nir 


North-Western Railway (State Rly. of India) ; a2 }3 
South Indian Railway oS a 


Iraq. 


Iraqi State Railway 


New Zealand. 


New Zealand Government Railways . 


(Question No. C 4). 
chaired by machine methods at Depots. 


Boring. Chairing. 
ee eee eee Remarks. 
1946 1939 1946 1939 
s\n 9 d & § d. Bll & d | 6 d 
te ere Adzing and Boring 
one operation. 
Adzing and Boring 
one operation. 
Including Adzing. 
| 1 | a fe | 04 a= re of 4 2 
34 x 13 Be : _ 64 23 
Including Adzing. 
Zailikcal mete | ol see ae as 8 3 
Including Adzing. 
LS as ae ie 7 54 
te ee % te Adzing, Boring and 
Ohairing. 
1946 1939 
—/8d. /5d. 
No Timber Sleepers 
used. 
Adzing, Boring and 
Creosoting. 
1946 1939 
2/— 1/— 


Adzing, Boring and 
Chairing. 

1946 193) 

—/9d. —/54d. 


Name of Railway. 


(1) With Timber Sleepers. 


Argentine. 
Buenos Ayres & Pacifie Railway . 
Central Argentine Railway . 
Midland. 


Egypt. 
Chemins de fer de l’Etat . 
United States of America. 


Baltimore & Ohio Railroad . 
Bessemer & Lake Erie Railroad 


Buenos Ayres 


Great Britain. 
London & North-Eastern Railway . 


Africa. 


South African Railways & Harbours . 
Sudan Railways . sbw's : 


Ceylon, 
Ceylon Government Railway 


India, 


Great Indian Peninsula Railway 
way of India) 


South Indian Railway . 
(2) With Steel Sleepers, 


Argentine. 
Buenos Ayres & Pacifie Railway . 
Buenos Ayres Midland. 
Africa. 


Kenya & Uganda Railway : , 
South African Railways & Harbours F 
Sudan Railways ; 


India. 


way of India) ‘ 
North-Western Railw ay (State Rly. 
South Indian Railway . is 
(3) With Concrete Sleepers, 


Africa, 
South African Railways & Harbours . 


TABLE No. 18 
Summary of Cost of Packing 


Shovel Packing. 


(State Rail- 


North-Western Railway (State Rly. iat India) 


Great Indian Peninsula Railway (State Rail- 


of Indi a ) 


1946 1939 
£ S. d. £ Ss. d. 
68)" 13 Ti 34 Go te 
46| 6 4 22 1 6 
Relative Cost. 
1.6 0 
isé| 2 ] 124) 21 5 
Bas | eee eee 
| 
ce 7 25 | 12 2 
| 
| | 
| 
|. 
Relative Cost. 
1.6 1.0 
| 
| 
| 
| 


| 


(Question No. C 5). 


or Tamping Sleepers (per mile). 


Hand Beaters. 


1946 | 1939 
Gals d. £\\ 1s: 
17/9] 3 55 |18 
94) 4| 3 
372 | 4 2 248 | 2 
82/10] 0 45 | 16 
270 | 0 180 | 0 
£0) 8 aes 
6 O10 31) 0 
33 115 | 0 22 | 10 
99115| 0 39 | 18 
ae |) AKO) 0 3 0 
107 | 18] 10 53 | 19 
oO We 0 6| 0 
2701 0} 0 180 | 0 
A 01049 Pe val 
33.1151" 0 22 | 10 
93 bt 116.0 37.| 10 
9/15| 0 3/18 
200 | O| 0 150 | 0 


10 


0 


0 


SS 5) 


0 


Pneumatic or 
Electric Beaters. 


1946 


6 
13 


16 


=~] 


ma 


44 


1939 


10 


in) 


Remarks. 


Costs result of experi- 
mental tests. Opinion 
— Mechanical Pack- 
mg lasts twice as 
long as Hand Beater 
Packing. 


«iat 


f 
ne ee 
j 


regs 


5 mzcats, 


tf 


ei 


= 


*{ 
SG Se tae et ec my bb a ag 

ia 

5 


e 


ee eager 


* 


—— a et a 


{ 621 .438 | 


Gas Turbines for Railway Traction. 


An outline of the thermodynamic features of gas turbines 
with particular reference to locomotive application. 


(The Railway Gazette, November 22, 1946.) 


The development of gas turbines in 
Great Britain has been associated almost 
exclusively with aviation, but there are 
many other fields of application for the 
gas turbine, notably in the generation of 
electric power and for use as a prime 
mover in a locomotive. It is principally 
in Switzerland that combustion turbines 
have been developed in recent years for 
this type of heavy engineering appli- 
cation. 


It is simply a question of substituting a 
different prime mover for generating 
the electric power. 

It is not yet possible to assess accur- 
ately the relative merits of the gas tur- 
bine for railway traction as compared 
with the diesel engine, in particular as 
regards availability, because gas turbines 
are still in the early stages of develop- 
ment. However, one can at least inves- 
tigate the possible range of thermal 


AIR INTAKE 


Fig. la (left) and 1b (right). —- Alternative arrangements of open-circuit gas turbine. 


With the conclusion of the war, how- 
ever, the concentration of research and 
design facilities in Great Britain on air- 
craft turbines presumably will be re- 
duced to some extent, and there is every 
reason to suppose that manufacturers 
will turn their attention to the construc- 
tion of gas turbines for power gene- 
ration. 

For railway traction the gas turbine is 
likely to find its application as a rival 
to the diesel engine in the higher power 
ranges. As with diesel power, electric 
transmission will be essential, and, in 
fact, the electrical features of the gas 
turbine locomotive will resemble closely 
those of the diesel-electric locomotive. 


efficiency of gas turbine locomotives, 
and thus form some idea of their oper- 
ating costs. 

Gas turbines are referred to usually 
as being of either the « open-circuit » or 
« closed-circuit » types. The essential 
difference is that with the open-circuit 
turbine, internal combustion is used, that 
is, the fuel is burnt in the air stream 
and the products of combustion pass 
through the turbine; whereas with the 
closed-circuit turbine, external combus- 
tion is used and the exhaust air from 
the turbine is cooled and then returned 
to the compressor. 

There are actually a number of dif- 
ferent cycles which may be used, and 
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some of these are illustrated by diagrams 
in Fig. 1 (a tod). The most simple lay- 
out is the open-circuit arrangement 
shown in Fig. 1a, and the working cycle 
in this case is essentially Joule’s con- 
stant-pressure air cycle. A development 
of this layout, with the addition of a 
heat exchanger, is shown in Fig. 1b; the 
exhaust gases from the turbine are used 
to pre-heat the air before entry to the 
burner, thus achieving an increase in 


JANUARY 1947 


logical development from the multi-stage 
open-circuit turbine with heat exchan- 
ger shown in Fig. 1c. By substituting 
externally-fired heaters in place of the 
burners, and by passing the exhaust air 
from the turbine through a cooler and 
then returning it to the compressor inlet, 
an entirely closed cycle is achieved. 
This is, in effect, a modern approach to 
the reversible cycle employing a regen- 
erator which was first suggested by 


oI 
INTERCOOLER 


GENERATOR 


COMPRESSOR = 
See 


Fig. ld. — Closed-cireuit gas turbine. 


thermal efficiency. <A further develop- 
ment of the open-circuit arrangement is 
shown in Fig. 1c, where the compres- 
sion and expansion are divided into two 
stages, an intercooler is provided be- 
tween the compression stages, and a 
second burner between the two turbines. 
This more complex layout achieves a 
still greater thermal efficiency and 
clearly the multiplication of stages could 
be carried further. 

Fig. 1d represents the closed circuit 
scheme, This can be regarded as a 


Robert Stirling in 1827 and later revived 
by Ericsson. The two great merits of 
the closed circuit are: (1) that the tur- 
bine operates with clean air; and (2) 
that the whole circuit can be put under 
pressure, i.e., the lowest pressure in the 
cycle is kept at a level above atmos- 
pheric pressure, so that the rate of heat 
transfer is increased and the surface 
areas of the heat exchangers are corres- 
pondingly reduced. 

As far as thermal efficiency is con- 
cerned, the two most attractive systems 
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are the closed circuit of Fig. 1d and the 
two-stage open circuit of Fig. 1c, with 
heat exchanger and intercooling be- 
tween compression’ stages. However, 
both these systems have a grave disad- 
vantage as regards application to loco- 
motives. A supply of cooling water is 
required, and the gas turbine in either 
of these forms therefore presents the 
same problem as the condensing steam 
turbine when applied to locomotive 
practice. 

Because of this cooling problem, the 
choice of a gas turbine system for a 
locomotive must be restricted to the 
open-circuit arrangement of Fig. la or 
1b; or to a two-stage open-circuit sys- 
tem similar to Fig. 1c, but without any 
intercooler between the compression 
stages. These systems have the merit of 
extreme mechanical simplicity and rela- 
tively small weight and bulk. 


Simple open-circuit turbine 


In the simple open-circuit arrange- 
ment of Fig. la, air is taken in at atmo- 
spheric pressure and temperature, com- 
pressed in an axial flow compressor (1), 
and then passes to the combustion 
chamber (2) where liquid fuel is burnt 
continuously at constant pressure. The 
hot gases from the combustion chamber 
then pass to the turbine (3), in which 
energy is extracted during expansion, 
and the gases finally are exhausted at 
atmospheric pressure. A large propor- 
tion of the shaft power of the turbine is 
required for driving the compressor, but 
the balance of power output is available 
for useful work. 


Idealised gas turbine cycle. 


If the compression and expansion 
could be carried out in a strictly isen- 
tropic manner, the thermal efficiency of 
the cycle would be independent of the 
combustion temperature, and would de- 
pend only on the pressure ratio, in 


11 
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much the same way as in the Otto cycle 
for piston engines the « air standard 
efficiency » is a function of volume ratio 
of compression. Pressure-volume (p, v) 
and temperature-entropy (7, g) dia- 
grams * for this idealised gas turbine 
cycle are illustrated in Fig. 2. The 
line ab represents the process of com- 


Pressure (atmospheres) 


02 4 6 8 10 12 14 16 18 20 
Volume 


0 02 04-06 08 10 12 4 16 48 20 
Entropy 


Fig. 2. — Pressure-volume and temperature- 
entropy diagrams for the idealised cycle. 


pression; bc heating at constant pres- 
sure; cd expansion through the turbine; 
and da heat rejection in the exhaust at 
atmospheric pressure. Areas on the T, ¢ 
diagram represent heat quantities. The 
heat taken in per lb. of air is given by 
the area under the line bc, and the heat 
rejected in the exhaust is given by the 
area under the line da. The difference, 
i.e., the enclosed area, represents the 
heat converted into useful work per lb. 
of air. It is assumed in the ideal cycle 


* The entropy of a substance is defined as 
dQ 

the quantity measured by the | — during a 
reversible process, where Q is the quantity 
of heat taken in by the substance and T is 
the absolute temperature. An arbitrary da- 
tum level has to be chosen, and this usually 
is taken so that the entropy is zero at 0° C. 
(273° K.), and standard atmospheric pressure 
(i.e. 14.7 lb. per sq. in. approx.). In the 
diagrams accompanying this article the en- 
tropy is expressed relative to this zero level, 
and the values are per lb. of air or gas. It 
can be proved that entropy is a function of 
the state of a substance, ie., that at any 
particular .pressure and temperature the en- 
tropy of the substance will have a fixed 
value, 
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that the working substance consists only 
of air. 

In practice it is impossible to achieve 
strictly adiabatic compression and ex- 
pansion. In any real air compressor, 
for instance, the temperature rise will 
be greater than the corresponding adia- 
batic temperature rise for the same ratio 
of compression. The adiabatic efficiency 
of a compressor is equal to the ratio of 
the ideal adiabatic temperature rise to 
the actual temperature rise in the com- 
pressor :— 


ve 
te Se eal 
Te Tp—Ta Pa 
€, tic = 3 ane 
| TT i Ty! , 
EL 
where T, = atmospheric temperature 
T; = temperature at end of ideal 
adiabatic compression 
T,/= actual temperature at out- 
let from compressor 
Pa = atmospheric pressure 
Pp» = pressure at outlet from 


compressor 


The result of this departure from the 
ideal cycle can be shown clearly on the 
T, g diagram. In Fig, 3 the real com- 
pression line is represented by the curve 
ab’ instead of the isentropic ab. 


Similarly, the expansion in the tur- 
bine will not be strictly isentropic. Heat 
is generated in an irreversible manner 
by friction during the passage of the gas 
through the turbine, and there is a pro- 
gressive increase of entrepy as indicated 
by ‘the line cd’in Fig. 37) They heat 
generated by friction during compres- 
sion and expansion is at the expense of 
the total head of the gas stream, and 
consequently represents a loss of energy 
available for conversion into useful 
work. Since the compression and ex- 
pansion processes are not reversible in 
the thermodynamic sense, the net en- 
closed area on the T, g diagram no lon- 
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ger represents the heat converted into 
work. 

The heat supplied from the combust- 
ion chamber is now represented by the 
area {b’cg under the constant-pressure 
curve b’c, t.e., Cp (Te — Tp’) per lb. of 
air. C, is the mean specific heat at 
constant pressure of the air or mixture 
of gases. C, increases with tempera- 


ture. For rough calculations it is pos- 
700 
600 

co] —| ea ry 

400 
S 300 
: 200 
: 100 
0) 
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“200 

02 04:06 08 10 i2 14 46 '2 20 22 

Entropy 
Fig, 3. — Variation in practice from the 


ideal entropy diagram of Fig. 2. 


sible to take a mean value appropriate 
to the relevant range of temperature and 
also to the particular gas mixture in- 
volved. For accurate calculations, how- 
ever, it is better to use the T, ¢é diagram. 
The slope of a constant pressure line at 
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any point on the 7,g diagram is equal to 


fy ena 

—, and it is therefore possible to in- 
p 

clude the effect of variation of C, with 
temperature when calculating the con- 
stant pressure lines. 


Heat is supplied also to the air stream 
during compression and expansion, and 
the quantities are represented by the 
areas f’ab’f and gcd’g’ under ab’ and cd’ 
respectively, but this heat is generated 
at the expense of the total head of the 
gas stream and is not supplied by the 
fuel. The heat rejected to the atmo- 
sphere is given by the area g’d’af’ under 
d’a, t.e., Cy (Ta* — Ta). 

The thermal efficiency is, therefore, 
given by :— 

heat rejected 
heat received Cp (Te — Ty’) 

A further small modification of this 
expression is necessary, however, to 
take account of the fact that the mass 
flow through the turbine is slightly 
greater than that through the compress- 
or. The difference in mass flow re- 
presents the quantity of fuel burnt in 
the combustion chamber. 


The heat converted into work per Ib. 
of air is represented by the difference 
between the heat supplied and the heat 
rejected, that is, by the area fb’cg minus 
the area f’ad’g’. The principal effect of 
non-adiabatic compression and expan- 
sion is to cause the combustion tempe- 
rature T, to have a profound effect on 
the thermal efficiency. It is apparent 
from the 7, g diagram that the greater 
the temperature T,, the larger will be 
the enclosed area, and hence the propor- 
tion of work wasted will be smaller. 


(Cp (Ta! — Ta) 


Compressor and turbine efficiencies. 


In order to see what thermal efficien- 
cies are possible with the simple open- 
circuit turbine, it is necessary to make 
a few reasonable assumptions regarding 
the compressor and turbine efficiencies, 
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In Fig. 4a thermal efficiency is plotted 
against combustion temperature for 
pressure ratios of 4.0, 6.0, and 8.0 on the 
assumption that the adiabatic efficiency 
of the compressor is 80 per cent. for 


pe 4.0; 79 per cent. for ne 


Pa Pa 


= 6.0; 
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Fig. 4a. — Showing the effect of combustion 
temperature on thermal efficiency. 
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Fig. 4b. — Effect of pressure ratio on ther- 
mal efficiency, shown at various combus- 
tion temperatures, 
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Pb 


and 78 per cent. for — 8.0; these 


Da 

values corresponding fora constant poly- 
tropic or small-stage efficiency. For 
the turbine a small-stage efficiency of 
slightly over 83 per cent. has been as- 
sumed, which gives an efficiency ratio 
of 86 per cent. at pressure ratio 4.0. In 
Fig. 4b thermal efficiency is plotted 
against pressure ratio for various com- 
bustion temperatures. 


In general, there will be an optimum 
pressure ratio for any fixed value of the 
combustion temperature 7, correspond- 
ing to maximum thermal efficiency. It 
is also evident from Fig. 4a that there 
is an envelope bounding the curves of 
thermal efficiency. This envelope re- 
presents the practical limit of thermal 
efficiency that can be attained with a 
simple open-circuit turbine. The exact 
position and shape of the envelope 
curve will depend on the compressor 
and turbine efficiencies, and _ their 
variation with pressure ratio. The over- 
all thermal efficiency of a gas turbine 
‘is very sensitive indeed to compressor 
and turbine efficiency. 

In Fig. 5a the curves of thermal effi- 
ciency, for pressure ratios of 4.0, 6.0, 
and 8.0, are plotted on a base of b.h.p. 
per lb. of air per sec. It must be stress- 
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Fig 5a (above) and 5b (right). — Perform- 
ance curves of open-circuit turbine, 
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ed that these curves are of a general 
nature, based on the stated assumptions 


regarding compressor and turbine effi- 


ciencies. It is only when the exact 
characteristics of the compressor and 
turbine are known for a_ particular 
design that accurate performance curves 
can be computed. However, Fig. 5a gives 
a clear idea of the range of thermal 
efficiency available with the simple 
open-circuit turbine, and its dependence 
on pressure ratio and maximum permis- 
sible temperature at inlet to the turbine. 
In Fig. 5b curves similar to those of 
Fig. 5a are plotted with fuel consump- 
tion in place of thermal efficiency. <A 
calorific value of 18 000 B.Th.U. per Ib. 
of fuel oil (10000 C.Th.U. per Ib.) has 
been assumed. 


For stationary turbines maximum tem- 
peratures are at present limited to about 
600° to 650° C., depending on the ma- 
terial used for the turbine discs and 
blading. It is true that aircraft turbines 
are now operating with combustion tem- 
peratures of well over 800° C., but the 
working life of these machines is rela- 
tively short. With the application to 
stationary power or traction turbines of 
some of the special heat-resisting alloys 
developed for use in aircraft turbines, 
however, it should eventually be possi- 


20 40 60 80 100 120 140 
B.H.P. per Lb. of air/sec, 


Temperature - &C. 
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ble to push up working temperatures to 
700° C. or even 750° C. without sacrifi- 
cing reliability. It will be observed from 
Fig. 4b or Fig. 5a that with a combus- 
tion temperature of 700° C. an overall 
thermal efficiency of slightly over 21 
per cent. should be attained. 


Open-circuit turbine with heat 
exchanger. 


An obvious way of improving the 
thermal efficiency of the open-circuit 
turbine is to use some of the waste heat 
in the exhaust gases to pre-heat the air 
stream before entry to the combustion 
chamber. This is the arrangement illu- 
strated in Fig. 1b. The temperature- 
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Fig. 6. — Temperature-entropy diagram for 


working cycle of open-circuit turbine with 
heat exchanger, 
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rejection to the atmosphere. 
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entropy diagram for the cycle is shown 
in Fig. 6. From b’ to h on the constant- 
pressure heating curve, heat is taken in 
by the air in passing through the heat 
exchanger. The remaining part of the 
curve, from h to c, represents the nor- 
mal process of heating in the combust- 
ion chamber. From d’ to k on the con- 


stant-pressure cooling curve, heat is 
given up by the exhaust gases in pass- 


ing through the heat exchanger. The 
remainder of the curve from k to a re- 
presents the normal process of heat 
The shaded 
area under b’h is the quantity of heat 
per lb. of air transferred fo the air in 
the heat exchanger, and is equal to the 
shaded area under d’k, which repre- 
sents the quantity of heat transferred 
from the exhaust gases. 


The greatest gain in thermal efficiency 
would be achieved if the air could be 
pre-heated to the temperature of the 
turbine exhaust, so that T;, = Tq’. This 
would make full use of the available heat 
represented by the temperature differ- 
ence T,’ — T,,’. However, this obvious- 
ly is not possible in practice, since 
there must be a temperature gradient 
across the heat exchanger at every point 
in order to maintain the flow of heat 
from the hot gases to the air. The 
greater the temperature gradient (or in 
other words, the greater the temperature 
difference 7j’ — T),) the smaller is the 
surface area of heat exchanger required 
for a given rate of heat transfer. 


The heat available for transfer repre- 
sented by the temperature difference 
T a’ — T,’ between the turbine exhaust 
and the air at outlet from the compres- 
sor, increases with increase of combus- 
tion temperature, but decreases with in- 
crease of pressure ratio. The possible 
gain in thermal efficiency by using a 
heat exchanger is, therefore, greatest at 
the lower pressure ratios and high com- 
bustion temperatures. In fact, for a very 
high pressure ratio T,’ may be greater 


70 


o/ 


Thermal efficiency - 
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than Ty’, in which case there is no ap- 
plication for a heat exchanger at all. 

Fig. 6 is drawn to scale for the same 
conditions as Fig. 3, that is, for a pres- 
sure ratio of 4.0, combustion tempera- 
ture 600° C., and the same compressor 
and turbine efficiencies as previously. 
The two Tg diagrams, therefore, pro- 
vide a direct comparison of the open- 
circuit cycle with and without a heat 
exchanger, It is assumed that 50 per 
cent. of the heat theoretically available 
for transfer is actually exchanged, “e., 
T;, is taken as 273° C. 
a rise of temperature of the air of 84° C. 
by pre-heating in the heat exchanger. 
The thermal efficiency of the cycle in 
this case should be 21.4 per cent. (com- 
pared with 17.0 per cent. without any 
heat exchange). 

In Fig. 7 the thermal efficiency of an 
open-circuit turbine with heat exchan- 
ger is plotted, (a) against combustion 
34 
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Fig. 7a. — Thermal efficiency curves of open- 


circuit turbine with heat exchanger, at 
various pressure ratios. 
temperature for various pressure ratios, 
and (b) against pressure ratio for var- 
ious combustion temperatures, on the 
assumption that 50 per cent. of the heat 
theoretically available for transfer ac- 
tually is exchanged in each case. Figs. 
7a and 7b may be compared with Figs, 
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4a and 4b, It will be observed that the 
optimum pressure ratio for any given 
combustion temperature is lower than 
in the case without heat exchange. With 
a maximum permissible combustion 
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Fig. 76. — Thermal efficiency curves of open- 
circuit turbine with heat exchanger, at 
various combustion temperatures. 


temperature of 700° C., a thermal effi- 
ciency of about 25 per cent. should be 
possible. 


Further developments with combustion 
turbines. 


If a high pressure ratio is required, it 
is convenient to have two separate com- 
pression stages arranged in series (ie., 
two mechanically independent stages; 
each compressor will have several rows 
of blades or « small stages »). In this 
way the problem of starting is eased 
considerably. With a stationary turbine 
plant it would be natural to arrange an 
intercooler between the two compres- 
sion stages, but this is not possible with 
a locomotive turbine. However, if the 
expansion is divided between two sepa- 
rate turbines, a second combustion 
chamber can be incorporated between 
the two turbine stages. A T, g diagram 
for this arrangement is shown in Fig. 8. 

If there is no heat exchanger, nothing 
will be gained in thermal efficiency by 
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employing two separate combustion 
chambers and turbines. The work area 
of the diagram will, however, be slightly 
larger, and so there will be a small in- 
crease in the b.h.p. per lb. of air per 
sec. However, with a heat exchanger in 
the circuit the thermal efficiency will be 
higher for the two-stage arrangement, 
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Fig. 8. — Temperature-entropy diagram of 


two-stage turbine with separate combustion 
chambers and heat exchanger. 


because the exhaust temperature is 
higher, and, therefore, the quantity of 
heat available for transfer is greater. 
The extent of the gain will depend on 
the size of the heat exchanger, In Fig. 8 
the overall pressure ratio is 4.0, and 
with a maximum combustion tempera- 
ture of 600° C., the thermal efficiency 
with 50 per cent. heat exchange is 22.0 
per cent. With maximum combustion 
temperature 700° C., the thermal effi- 
ciency should be over 25 per cent. pro- 
vided the same proportion of heat ex- 
change is maintained. With higher pro- 
portions of heat exchange, correspond- 
ingly higher thermal efficiencies would 
be attained. 
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With the two-stage circuit it may be 
convenient to divide the expansion un- 
equally between the turbines and take 
all the useful power from one machine. 
For instance, the h.p. turbine could be 
designed to operate through a smaller 
pressure ratio than the h.p. compressor, 
in such a manner that it would provide 
just enough power to drive the com- 
pressor, but without any surplus shaft 
power. The lp. turbine would then 
operate through a greater pressure range 
and would develop all the useful power 
of the circuit. An alternative arrange- 
ment is to divide the expansion into 
three stages and have an entirely sepa- 
rate « power « turbine. 


Effect of atmospheric temperature. 


All calculations so far have been bas- 
ed on an atmospheric temperature of 
15° C, (59° F.). The power output and 
efficiency of a gas turbine increase with 
fall of temperature and decrease with 
rise of temperature. For this reason gas 
turbine locomotives will be better suited 
for operation in countries having a cold 
climate than in tropical regions. 

In conclusion, it may be said that a 
thermal efficiency of about 24-25 per 
cent. is an immediate practical possibi- 
lity for a gas turbine plant suitable for 
installation in a locomotive. The over- 
all efficiency at the drawbar should, 
therefore, be about 20 per cent. This 
falls short of the 28-30 per cent. effi- 
ciency of the modern diesel-electric lo- 
comotive, but when account is taken of 
the fact that the fuel oil required for 
gas turbines is much cheaper than die- 
sel fuel, and also that lubrication costs 
are less with the turbine, running costs 
actually should be lower for the gas 
turbine-electric locomotive. Everything 
will depend, however, on reaching a 
high degree of reliability without exces- 
sive maintenance. Availability in rail- 
way service is the vital matter if gas 
turbine traction is to become a serious 
rival to diesel traction. 
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demie van Belgié. 

Een boek (21x30), 260 bladzijden, 87 teekeninge 
41 platen. Te koop bij den schrijver, de Broqueville 
131, Brussel. 


Il. — PERIODICALS. 


In French. 


Annales des Mines et des Carburants. (Paris.) 
1946 669 


Annales des Mines et des Carburants, n° 12, 30 juin, 
p. 959 
L’avenir des métaux légers. (Note de la mission du 
Ministere de la Production industrielle & Londres.) 
(3.000 mots. ) 


Annales des Ponts et Chaussées. (Paris.) 
1946 624.2 


Annales des Ponts et Chaussées, mai-juin, p. 289. 

LAZARD (A.). — Flambement en milieu élastique dis- 
continu. Efficacité d’un dispositif de contre-flambage. 
(7 500 mots, tableaux & fig.) 


Bulletin de ’'Union Internationale 
des Chemins de fer. (Paris.) 


1946 656 
Bull. de. ?Union intern. des Chemins de fer, oct 
p. 152 : 
Concurrence et coopération en trafics voyageurs et 
chandises entre chemin de fer et automobile (ju 


aout 1946). Rapport des Chemins de fer fédéraux sui 
(10 000 mots.) 


Bulletin des C.F.F. (Berne.) 


1946 UPA lh (Cy 
Bulletin des C. F. F., n° 12, décembre, p. 188. 
NABHOLZ (P.). — Double voie Rivera/Bironic 


Taverne/Torricella. (1500 mots & fig.) 


1946 625 .1 (.494) & 625 174 (.494) 
Bulletin des C. F. F., n° 12, décembre, p. 190. 

ZANOLARI (B.). — La galerie de protection contre 
les avalanches de |’Aecheribach entre Amsteg et Gurt- 
Joellen. (600 mots & fig.) 


Bulletin des Transports internationaux 
par chemins de fer. (Berne.) 
| 1946 347 .762 (.493) 
(Bull. des transp. intern. par ch. de fer, avril, p. 133. 


| CLERENS-STAS (A.). — Le contrat de transport et 
(la force majeure en droit belge. (6 000 mots.) 


! 1946 385 .113 (.485) 
| Bull. des transp. intern. par ch. de fer, avril, p. 169. 

Les prestations des Chemins de fer de l’Etat suédois 
durant Ja guerre et les projets d’aprés-guerre. (600 mots.) 


1946 385 .4 (.494) 

Bull. des transp. intern. par ch. de fer, avril (annexe), 
p- 51; mai (annexe), p. 37. 

Reglement d’exécution du 15 février 1946 de la loi du 


mots. ) 


 ~1946 385 .62 & 385 .63 
Bull. des transp. intern. par ch. de fer, mai, p. 179. 
L’influence de la guerre sur les Conventions interna- 

tionales concernant le transport par chemins de fer des 

voyageurs et des bagages (CIV) et des marchandises 

(CIM). (6 000 mots.) 

es 

1946 656 .213 (.44) 

Bull. des transp. intern. par ch. de fer, mai, p. 196. 

_ DURAND (P.). — Le régime juridique des voies de 

quai en France. (2 800 mots.) 


1946 621 33 
Bull. des transp. intern. par ch. de fer, mai, p. 211. 

Les chemins de fer électriques et la derniere Confeé- 
rence mondiale de l’énergie. (600 mots.) 


1946 385.63 


Bull. des transp. intern. par ch. de fer, juin, p. 238. 


DE LA MASSUE# (H.). — Livraison tardive et dom- | 


mages-intéréts. (4 500 mots.) 


1946 385. (09 (.497 .1) 
Bull. des transp. intern. par ch. de fer, juillet, p. 291. 

VELIMIROVITCH (St.). — Les Chemins de fer de 
VEtat yougoslave aprés la guerre. (2 500 mots.) 


1946 621 .33 (.436) 
Bull. des transp. intern. par ch. de fer, juillet, p. 307. 

L’électrification des Chemins de fer de |’ Etat autri- 
chien. (700 mots.) 


1946 625 162 (.44) & 656 .254 (.44) 
Bull. des transp. intern. par ch. de fer, juillet, p. 309. 

Réglementation des passages a niveau établis pour la 
traversée des lignes et embranchements composant le 
réseau de la Société nationale des Chemins de fer fran- 
gais. (900 mots.) 


23 juin 1944 sur les Chemins de fer fédéraux. (4 000 


es 


1946 385. (09 (.45) 
Bull. des transp. intern. par ch. de fer, juillet, p. 311. 
La situation des transports en Italie. (1500 mots. ) 


1946 385 .113 (.494) 
Bull. des transp. intern. par ch. de fer, juillet, p. 314. 


Rapport sur la gestion et les comptes des Chemins de 
fer fédéraux suisses pour 1945. (2000 mots.) 


1946 313 : 385 (.489) 
Bull. des transp. intern. par ch. de fer, juillet, p. 327. 


_Les Chemins de fer de l’Etat danois pendant l’exer- 
cice 1944/1945. (Tableaux.) 


1946 347 .763 .4 (.45) 
Bull. des transp. intern. par ch. de fer, aot, p. 343. 


CHIMENTI (E.). — La législation italienne des trans- 
ports par fer pendant la guerre. (4000 mots.) 


1946 385 .62 & 385 .63 

Bull. des transp. intern. par ch. de fer, septembre, 
p. 387 

Etat, en date du 1m juillet 1946, des trafics directs 


internationaux et des tarifs internationaux se fondant sur 
la CIV et la CIM. (5 600 mots.) 


Bulletin Sécheron. (Genéve.) 


1942 621 .335 (.494) & 625 .3 (.494) 
Bulletin Sécheron, n° 14, p. 1. 

Les 50 ans de chemins de fer électriques a crémaillére 
(1892-1942). Fourgons automoteurs du Brinig. Motrices 
du Furka-Oberalp et des Schoellenen, pour service com- 
biné adhérence-crémaillére. (1500 mots & fig.) 


Economie et Technique des Transports. 
(Lucerne.) 


1946 621 .336 
Economie et technique des transports, octobre, p. 80. 

LEYVRAZ (lL. H.). — Le récent développement des 
compresseurs et pompes a vide pour la traction. (1 800 
mots & fig.) 


Electricité. (Paris.) 


1946 537 .7 
Electricité, n° 121, novembre, p. 227. 
Instruments de mesures électriques. (5 000 mots & fig.) 


1946 621 .392 
Electricité, n° 121, novembre, p. 240. 


Facteurs principaux intervenant dans le soudage par 
points des métaux légers. (2000 mots & fig.) 


ey Res 


Génie Civil. (Paris.) 


1946 621 .132 8 (.73) 
Génie Civil, n° 3186, let aott, p. 209. 

La locomotive 343 a turbines 4 vapeur du Pennsylvania 
Railroad. (1000 mots & fig.) 


1946 62. (01 
Génie Civil, n° 3187, 15 aoat, p. 219. 


PROT (M.). — Résistance des matériaux. Vues ac- 
tuelles sur la notion de coefficient de sécurité. (2 200 
mots & fig.) 


1946 621 .132 3 (.44) & 621 .132 5 (.44) 
Génie Civil, n° 3188, ler septembre, p. 225. 

MACHEFERT-TASSIN (Y.). — Les nouvelles loco- 
motives franco-américaines 141-R. (3.000 mots, 1 tableau 
& fig.) 

1946 385. (09 (.492) & 623 (.492) 
Génie Civil, n° 5189, 15 septembre, p. 245. 


Les destructions causées par la guerre aux Chemins de 
fer néerlandais. (1 200 mots & fig.) 


1946 691 
Génie Civil, n° 3190, le" octobre, p. 259. 
VILLEY (J.). — Recherches expérimentales relatives 


au néobéton. (3 500 mots.) 


1946 62. (01 & 621 392 
Génie Civil, n° 3190, le octobre, p. 266. 

PORTEVIN (A.), LEROY (A.) & GRANJON (H.). 
— Phénoménes d’auto-trempe en soudure. (1 200 mots.) 


1946 
Génie Civil, n° 3190, ler octobre, p. 267. 


La conservation des bois par imprégnation de compo- 
sés arséniféres ; le procédé suédois Boliden. (1 200 mots.) 
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1946 621 .132 .8 (.73) 
Génie Civil, n° 3192, ler novembre, p. 294. 
Les locomotives américaines récentes. 

fig. ) 


1946 624 .63 (.494) 
Génie Civil, n° 3193, 15 novembre, p. 312. 


Le pont-rail en béton de la Jonction, & Genéve. (2 500 
mots & fig.) 


(3500 mots & 


Mécanique 
(Bulletin de la Société francaise 
des Mécaniciens) (Paris). 


1946 621 .95 
Mécanique, novembre, p. 261. 
FARRENQ (R.) & SCHWEYCKART (R.). — Le 


fraisage des alliages légers. (2 000 mots, tableaux & fig.) 


Revue de |’Association francaise 
des Amis des Chemins de fer. (Paris.) 


1946 621 .33 (. 
Revue de l’Ass. fr. des amis des Ch. de fer, n° 1, 
mai-aout, p. 49. i 


GACHE (A.). — Le développement de 1’électrificatil 
des Chemins de fer frangais. Continu 3 000 volts, mow: 


phasé 15 000 volts ou continu 1 500 volts? (6 000 mots: 
fig.) | 
1946 625 .232 (4) 


Revue de |’Ass. fr. des amis des Ch. de fer, n° 1 
mai-aout, p. 58. 

LEJEUNE. — Perfectionnements en voie d’applicaf 

dans la construction des voitures et de leurs organes | 


roulement. (2 500 mots.) 


Revue générale des chemins de fer. (Paris.) 


1945 623 (.44) & 624 (.4 

Revue générale des Chemins de fer, nov ein bre doom 
p. 121 

Destructions et reconstructions sur les Chemins de 
francais. Les ouvrages d’art de la Grande-Ceinture, p 
M. LEDUC. — Le viaduc de Chaumont (P. K. 260 oe | 
de la ligne Paris-Bale), par M. OUDOTTE. — Le p 
de Beillant sur la Charente, par MM. MARCHAIS. 
CAUVY. — Le pont Résal sur la Loire & Nantes, p 
M. ROBERT. — Le viadue de Maintenon (ligne Par 


Chartres). — Le viaduc de la Vezeronce (ligne Lyo 
Genéve). — Le pont d’Orléans (ligne des Aubrais 
Montauban). — Le pont de Montlouis sur la Loi 


(ligne Paris-Bordeaux). — Le pont de Saint-Clair 
Lyon sur le Rhéne (ligne de Lyon 4 Ambérieu). — L 
viaducs entre Blaisy-Bas et Dijon. (7 000 mots, tablear 
& fig.) 


1946 656 .225 (.44) & 656 .235 (.4 
Revue générale des Chemins de fer, janvier-février, p. 


BOYAUX & DARGEOU. — Modification du régiz 
d’acheminement et de tarification des transports de mz 


chandises sur la 8. N.C. F. (5000 mots, tableaux 
carte. ) 
1946 621 133 3 & 6 


Revue générale des Chemins de fer, janvier-février, p. 
ARMAND (L.) & PETIT (R.). — La corrosion d 


chaudiéres de locomotives & vapeur. (5000 mots, 1 
bleaux & fig.) 


1946 656 .222 .5 (.4 
Revue générale des Chemins de fer, janvier-février, p. 1 


GOUDARD (J.). — La reprise du trafic yoyageurs s 
la S. N.C. F. depuis la libération. (3 000 mots.) 


1946 625 .18 (.4 
Revue générale des Chemins de fer, janvier-février, p. 


La récupération du matériel de voie courante 4 
S. N. C. F. (800 mots & fig.) 


656 .235 .7 (.44) 


Revue générale des Chemins de fer, n° 2, mars-avril, 


p. 25. 
| BOURGEOIS. — La nouvelle tarification des colis de 
‘Waible poids. (5500 mots, tableaux & fig.) 


‘Y 1946 625 .231 (.44) & 625 .232 (.44) 


‘Revue générale des Chemins de fer, n° 2, mars-avril, 


p- 7 
|| FORESTIER. — Les nouveaux véhicules métalliques a 
grande vitesse de la 8. N.C. F. (4200 mots & fig.) 


1946 656 .255 (.44) 


Revue générale des Chemins de fer, n° 2, mars-avril, 


p- 44. 
l) MARCHAND. — Le réglement S.N.C.F. de voie 
unique. (2.200 mots.) 
1946 656 .213 (.44) 


|| LARIDAN (J.). — La gare frigorifique de Perpignan 
(6000 mots & fig.) 


1946 621 431 .72 (.44) 
Revue générale des Chemins de fer, n° 3, mai-juin, p. 64. 

TOURNEUR. — Nouveaux autorails diesel-électriques 
ie 660 ch. de la §. N.C. F. (1000 mots, 1 tableau & 
ig.) 


1946 621 .133 .1 (.44) 
Revue générale des Chemins de fer, n° 3, mai-juin, p. 72. 
SE CASTAN. Le service de machines américaines 
chaufiées au mazout, pour la traction en banalité com- 
plete des trains dans Ja vallée du Rhéne. (1700 mots 


fig. ) 
1946 625 .113 


Revue générale des Chemins de fer, n° 3, mai-juin, p. 75. 
BIENFAIT (L.). — Le mécano diagramme correcteur. 
(2 500 mots & fig.) 


In German. 


Der Bahn-Ingenieur. (Berlin.) 


1942 621 392 & 625 .212 
Der Bahn-Ingenieur, Nr. 27/28, 5./12. Juli. S. 245. 

Eine neue selbsttatige Spurkranz - Schweissanlage. 
{1600 Worter & Abb.) 

1942 385 .524 
Der Bahn-Ingenieur, Nr. 27/28, 5./12. Juli, 8. 250. — 

KONIG (H.). — Das Pramienverfahren, eine verein- 
fachte Form der Leistungslohnermittlung wahrend des 


Krieges. (2 800 Worter.) 


1942 z 621 .138 .5 (.43) & 625 .26 (.43) 
Der Bahn-Ingenieur, Nr. 29/30, 19./26. Juli, S. 263. 

BOLLING. Die Einheitsbauarten der Fahrzeug- 
hebebicke bei der Deutschen Reichsbahn. (1 200 Worter 
& Abb.) 


ce 


1942 
Der Bahn-Ingenieur, Nr. 31/32, 2./9. August, S. 281. 
MORGENROTH (F.). — Briickenmesstechnik. IV : 
Hilfsgerate und Hilfsmittel. (3000 Waorter & Abb.) 
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1942 621 .33 
Der Bahn-Ingenieur, Nr. 31/32, 2./9. August, S. 292. 

OTTO (G.). — Uherblick tiber den elektrischen Zug- 
betrieb. (2.000 Worter & Abb.) 


1942 621 .134 .1, 621 337 & 621 .431 .72 
Der Bahn-Ingenieur, Nr. 33/34, 16./23. August, S. 301. 

SCHMIDT (W.). — Schnellansprechendes Schleuder- 
relais fiir Triebfahrzeuge. (5500 Worter & Abb.) 


1942 625 .112 & 656 .25 
Der Bahn-Ingenieur, Nr. 33/34, 16./23. August, S. 307. 

CAMRATH (W.). — Hinige Vorschlage zur Sicherung 
von Zugfiahrten auf gemischtspurigen Gleisen. (6 000 
Worter & Abb.) 


1942 624 & 625 .142 
Der Bahn-Ingenieur, Nr. 35/36, 30. August/6. Septem- 
Deu Somos. 
FLAILER (J.). — Berechnung der Einkéammung von 
Briickenschwellen in Gleiskriimmungen auf stahlernen 
Eisenbahnbriicken, (1600 Worter & Abb.) 


1942 ; 621 9 
Der Bahn-Ingenieur, Nr. 35/36, 30. August/6. Septem- 
ber, 8. 529. 
OTTO (G.). — Pflege, Instandhaltung und Beschaf- 
fang von Werkzeugmaschinen, (5 000 Worter.) 
1942 313 : 625 
Der Bahn-Ingenieur, Nr. 37/39, 13./27. September, 
8.556: 


OTTO (A.). — Auswertung der Werkstatistik. (1 600 
Worter. ) 


1942 625 .26 (.43) 
Der Bahn-Ingenieur, Nr. 40/41, 4./11. Oktober, 8. 362. 

KAYSER & GRUTER. — Wirtschaftliche Arbeitsver- 
fahren und Vorrichtungen im technischen Betriebswagen- 
dienst. (5500 Worter & Abb.) 


1942 625 .144 .2 
Der Bahn-Ingenieur, Nr. 40/41, 4./11. Oktober, S. 368. 
JIRA (F.). — Das Kriimmungsbild als Grundlage der 
Linienverbesserung (Umgestaltung des Biegeverfahrens). 


(53 000 Worter, 1 Tafel & Abb.) 


1942 625 144 2 


| Der Bahn-Ingenienr, Nr. 44/45, 1./8. November, S. 412. 


TUSCHE. — Entwurf einer Verbindungskurve nach 
dem Winkelbildverfahren yon einem Vieleckzuge aus. 
(1000 Worter & Abb.) 


1942 656 .254 

Der Bahn-Ingenieur, Nr. 48/49, 29. November/6. Dezem- 
ber, 8. 452. 

KONIG (R.). — Die physikalischen Grundlagen der 


induktiven Zugbeeinflussung. (800 Worter & Abb.) 


ae ee , : 


1943 625 .251 
Der Bahn-Ingenieur, Nr. 1/2, 3./10. Januar, S. 3. ‘ 

SCHRAGE (C.). — Hohlgegossene Futterstiicke fur 
Weichen, (500 Worter & Abb.) 

1943 621 .33 


Der Bahn-Ingenieur, Nr. 1/2, 3./10. Januar, S. 11. 

WILD (W.) & OCHEM (H.). — Die Beeinflussung 
yon Fernkabeln durch Wechselstrom-Bahnanlagen. (4 000 
Worter & Abb.) 


1943 621 .19 (.43) & 662 (.43) 
Der Bahn-Ingenieur, Nr. 3/4, 17./24. Januar, 8. 22. 

PEHMOLLER (W.). — Heize richtig, heize sparsam! 
(Hochstwertgebrauchsatze der Brennstoffe; Bedienung 
und Uberwachung der Heizungsanlage im Dienstgebatide 
der Reichsbahndirektion Hamburg). (2 700 Worter.) 


Die Lokomotive. (Bielefeld-Berlin.) 
1943 


625 .254 
Die Lokomotive, Nr. 11, November, 8. 203. 
METZELTIN. — Die Geschichte der Sauginitbremse. 
(1 200 Worter & Abb.) 


1943 
Die Lokomotive, Nr. 11, November, 8. 205. 
RIHOSEK (J.). — Steuerungen ohne Geradfihrung 
der Schieberstange. (500 Worter & Abb.) 


621 134 .2 


1943 
Die Lokomotive, Nr. 12, Dezember, S. 219. 
SCHNEIDER (L.). — Turbinenlokomotiven mit Aus- 
puffbetrieb. (1100 Worter & Abb.) 


621 132 8 


1943 621 .132 .7 (.48) 
Die Lokomotive, Nr. 12, Dezember, 8S. 221. 
METZELTIN. — Vorschlag fiir eine neue Verschiebe- 


Lokomotive. Sind unsere Verschiebe-Lokomotiven zeit- 
gemass? (2500 Worter, Tafeln & Abb.) 
1943 621 .132 8 


Die Lokomotive, Nr. 12, Dezember, S. 225. 
METZELTIN. — Die Entwicklung der Franco-Loko- 
motive. (1 200 Worter & Abb.) 


1944 621 .132 8 
Die Lokomotive, Nr. 1, Januar, S. 1. 

FARMAKOWSKY (W.). — Das Verdampfungsver- 
mogen der Hochdruck-Wiarmespeicher feuerloser Loko- 


motiven (Gilli-Lokomotiven). (1600 Worter & Abb.) 


1944 621 .392 & 625 .212 
Die Lokomotive, Nr. 1, Januar, S. 5. 
THIEMER (E.). — _ Fortschritt und Leistungsstei- 


gerung durch Kinsatz einer Radsatz-Spurkranz-Schweiss- 
anlage neuer Bauart. (2400 Worter & Abb.) 


1944 625 .25 
Die Lokomotive, Nr. 1, Januar, S. 9. 
METZELTIN. — Die Entwicklung der Gegendruck- 


bremse. (2400 Worter & Abb.) 


1944 
Die Lokomotive, Nr. 2, Februar, S. 21. 


Kesselsteinbildung bei Lokomotiven, 
und Wirkungen. (7000 Worter & Abb.) 


\ 

621 .133 4 

| 

ihre Ursache! 
| 
621 .133 . 


1944 


Die Lokomotive, Nr. 3, Marz, 8. 37. | 
STEJSKAL (J.). — Erhéhung der Dampfiiberhitzun 


durch Verkleinerung der Uberhitzerheizflaiche. (25 
Worter & Abb.) 
1944 621 .431 a8 


Die Lokomotive, Nr. 3, Marz, 8. 41. 


MAYER (M.). — Untersuchungen tiber den unmittell 
baren Antrieb von Diesellokomotiven, I. (4 500 Worter 
Zahlentafeln & Abb.) 


1944 
Die Lokomotive, Nr. 4, April, S. 57. 
SEIDL (0.). — Eine neuzeitliche Werkslokomotive 
der Kriegsausweichtyp KDL8. (3000 Worter, 2 Zu 
sammenstellungen & Abb.) | 


1944 621 .132 8 (.86) 
Die Lokomotive, Nr. 4, April, 8. 65. i 


KEMPER, (F.). — Das Verkehrsproblem von Bogot 
und seine Losung durch die Dampflokomotive. (2 
Worter, 1 Tafel & Abb.) 


1944 
Die Lokomotive, Nr. 4, April, S. 69. 


METZELTIN. — Lamellen-Wasserabscheider. 
Worter & Abb.) 


621 .132 .7 (.43 


{ 


} 
621 .133 4 


(1 504 


| 
Organ fiir die Fortschritte des Eisenbahnwesens) 


(Berlin.) | ) 


1942 656 .211 5 


Organ fir die Fortschritte des Eisenbahnwesens, Heft 22. 
15. November, S. 343. | 
PIRATH (C.). — Ablaufanlagen auf Abstellbahn- 
hofen fiir Reiseziige im Fernverkehr. (3 700 Worter, 1 
Tabelle & Abb.) 


1942 621 .431 .72 (.61) 
Organ ftir die Fortschritte des Eisenbahnwesens, Heft 22. 
15. November, S. 348. 
SCHROETER (H.). — Triebwagenbetrieb der tunesi- 
schen Bahnen. (1 500 Worter & Abb.) 


1942 625 .14 (.57) 


Organ fiir die Fortschritte des Eisenbahnwesens, Heft 22 
15. November, S. 350. 


_SALLER (H.). — Eisenbahnbau auf Boden ewige 
Gefrérnis. (6500 Worter & Abb.) 


1942 625 144 & 


Organ fur die Fortschritte des Eisenbahnwesens, Heft 22 
15. November, S. 355. | 


SCHWANTER. — Die Lange des Ubergangsbogens 
(500 Worter & Abb.) 


621 .431 .72 (.43) 


4 t ‘gan flr die Fortschritte des Hisenbahnwesens, Heft 23, 
| 1. Dezember, 8. 363. 

/TASCHINGER (O.). — Die neuere Entwicklung der 
_, lheseltrieb-, Steuer- und Beiwagen der Deutschen Reichs- 
Jon eeu Teil.) (13000 Worter, 2 Tabel- 
io ‘ 


621 .431 .72 
rgan fiir die eee des Hisenbahnwesens, Heft 23, 
4 1. Dezember, S. 380 

HEGENBARTH (F.). — Die Anordnung der Kiihler 
hh Verbrennungstriebwagen. (5000 Worter & Abb.) 


| 1942 621 .131 .1, 621 .335 & 621 .431 .72 


\rgan fiir die Fortschritte-des Eisenbahnwesens, Heft 24, 
15. ere ae S. 387. 


15. Dezember, S. 394. 


) SCHRODER. — Der Gleichschiitzregler, eine Voraus- 
etzung fur MHochleistungsbremsen (3000 Worter & 


e 
oR 


1943 621 .332 


‘Drgan fiir die Fortschritte des Eisenbahnwesens, Heft 1, 
1. Januar, P 
WILKE (G.). — Die Stromfortleitung iiber die Fahr- 


_feitung elektrischer Bahnen. (4500 Worter & Abb.) 


1943 385 .1 (.43) 


Jrgan fir die Fortschritte des Hisenbahnwesens, Heft 1, 
1. Januar, S. 8 


f SCHULZE-MANITIUS (H.). 
wicklung der deutschen Eisenbahnen. 
bb.) 


1943 624 (0 

Drgan fiir die Fortschritte des Hisenbahnwesens, Heft 2, 
5. diemweie, Sb Ue 

| GRAMS (8.). — Allgemeine Untersuchung des gefe- 

derten Oberbaues auf Briicken. (4800 Worter & Abb.) 


— Die finanzielle Ent- 
(5 500 Worter & 


1943 625 .232 (.43) 
JOrgan fiir die Fortschritte des Eisenbahnwesens, Heft 2, 
15. Januar, 8. 24. 


KOBSCHUTZKY (Hans). — Entwurf von Doppel- 
Stock- Vierwagen- Einheiten mit grossem Fassungsver- 
D- und Eilztige. (3600 Worter, Tafeln & 


i 


1943 62 (01. & 625 .23 
Organ fiir die Fortschritte des Eisenbahnwesens, Heft 3, 
1. Februar, 8. 54. 
ERDOS (A.). — Einige Formeln zur Festigkeitsbe- 
rechnung von Wagenkdsten. (3600 Worter & Abb.) 


= ok a 


1943 621 .138 (01 
Organ fir die Fortschritte des Eisenbahnwesens, Heft 4, 
15. Februar, 8S. 49. 
ECKHARDT (F.). — Uber den Wiarmeiibergang im 
Stephensonkessel. (3000 Wérter & Abb.) 


1943 385 (09 (.56 + .62) 
Organ fiir die Fortschritte des Eisenbahnwesens, Heit 4, 
15. Februar, 
WERNEKKE. — Die Eisenbahnen Agyptens und sei- 
ner Nachbarlander. (7 000 Worter & Karten.) 


1943 625 .258 & 656 .212 .5 
Organ fur die Fortschritte des Hisenbahnwesens, Heft 5, 
1. Marz, 8. 65. 
POTTHOFF (Gerhart). — Die Betriebsuntersuchung 
von Abrollanlagen, (5 500 Worter, 5 Tabellen & Abb.) 


1943 385 
Organ fir die Fortschritte des Eisenbahnwesens, Heft 5, 
Manze Sate 
WIENS. — Die Zukunft des Schienenweges (Vortrag 
gehalten am 22.1.1943 in der Studiengemeinschaft der 
japanischen Ingenieure in Deutschland). (5 500 Worter.) 


Zeitschrift des Vereines deutscher Ingenieure. 
(Berlin.) 


1943 621 .43 
Zeitschrift des Wereines deutscher Ingenieure, Nr. 1/2, 
Oe dimen, fh Yq INR, IAI a eMail, ish Ile 
ZEMAN (J.). — Die neuere Entwicklung des Zwei- 
taktmotors. J. Verfahren und Hinrichtungen fir den 
Ladungswechsel. — II. Konstruktive Gestaltung. — 
III. Arbeitsverfahren. (8 000 Worter & Abb.) 


1943 621 .7, 621 .9 & 669 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 1/2, 
9g. Januar, S. 15. 
SCHALBROCH (H.) & LANG (M.). 
Schnittemperatur mittels temperaturanzeigender 
anstriche. (5 500 Worter & Abb.) 


— Messung der 
Farb- 


1943 669 1 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 1/2, 
9g. Januar, 8. 25. 


Die mechanischen Eigenschaften molybdanireier Ein- 


satz- und Vergiitungsstahle. (700 Worter, Tafeln & 
Abb.) 
1943 656 .212 6 (.485) 


Zeitschrift des Vereines deutscher Ingenieure, Nr. 5/6, 
6) Hebruar,, 8.79: 

IDEL (Karl). — Verladebriicke mit verschieb- und 
schwenkbarem Briickentrager (durch Demag, Duisburg) 
in einem schwedischen Hafen aufgestellt. (1 250 Worter 
& Abb.) 

1943 621 134 1 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 7/8, 

90. Februar, 8. 89. 

ROOSEN (Richard). — Der 

Dampilokomotiven. (12 000 Worter, 


Einzelachsantrieb bei 
Tafeln & Abb.) 


oe 


1943 621 .82 & 669 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 7/8, 
90. Februar, S. 105. 5 
BRENNER (P.). — Kupferfreie Aluminiumlegierungen 
hoher Festigkeit. (4 500 Worter & Abb.) 


1943 62 (01 & 669 1 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 9/10, 
6. Marz, 8. 123. 
FRY (A.) & KIRSCHFELD (L.). — Uber die Alte: 
rungsempfindlichkeit von Baustahlen hoher Festigkeit. 
(3900 Worter, 2 Tafeln & Abb.) 


1943 627 82 & 721 1 

Zeitschrift des Vereines deutscher Ingenieure, Nr. 9/10, 
Ou Marzano. 129) 

WINTER (8. H.). — Arbeiten zur Untergrund- 


festigumg an einer grossen Talsperre. (2300 Worter & 
Abb.) 


1943 621 .82 (.43) & 621 .9 (.43) 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 11/12, 
20. Marz, S. 155. 
ZWICH (Kurt). — Versuche mit Spindelmuttern aus 
Zinklegierungen fiir Werkzeugmaschinen. (2 500 Worter, 
1 Tafel & Abb.) 


1943 624 6 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 23/24, 
12. Juni, 8. 354. 
CRAEMER (H.). — Die tragende Mitwirkung des 
Aufbaus bei massiven Bogenbriicken. (800 Worter.) 


1943 721 9 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 23/24, 
12. Juni, 8. 368. 
Verhinderung von Temperaturschiden in  grossen 
Betonbauten. (1000 Worter & Abb.) 


1943 625 .2 (01 & 669 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 25/26, 
26. Juni, 8. 377. 
CLEFF (Th.). — Leichtbaugestaltung im Grossfahr- 
zeugbau. (6000 Worter, 2 Zahlentafeln & Abb.) 


1943 x 62. (01 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 25/26, 
26. Juni, 8. 399. 
BERTHOLD (R.). — Priifstand fiir Magnetpulver. 
(2.000 Worter, 1 Zahlentafel & Abb.) 


Pee tear ea 2 621 82 

eltschrift des Vereines deutscher I ieure, Nr. 27/28, 
10. Juli, 8. 409. DESMIeUES aMiES, 
KLEMENCIE (A.). — Bemessung und Gestalt 

Gleitlagern. (6 500 Worter & Abby estaltung von 


1943 62. (01, 621 392 & 669 1 
os a deutscher Ingenieure, Nr. 27/28, 

GRAFF (O.). — Beurteilung der Eigenschaften hoch- 
fester Baustahle fiir geschweisste Tragwerke. (1 600 
Worter, 2 Zahlentafeln & Abb.) 


| 
In English. 


Engineer. (London.) 
1946 625 .245 (.4 
Engineer, No. 4740, November 15, p. 452. 

L. M. S. wagon for roadstone transport. (400 wor 


1946 621 132 8 (| 
Engineer, No. 4741, November 22, p. 458. | 

POULTNEY (E. C.). — Modern locomotive practi 
Pennsylvania Railway. (3 500 words & fig.) 


| 

1946 621 .33 (.44 

Engineer, No. 4741, November 22, p. 467. 

Electrification of the Spanish State Railways. (1: 
words & map.) 


{ 
| 
| 
1946 621 .132 .8 (.42) & 621 438 (4 
Engineer, No. 4.742, November 29, p. 489. 
2500 H. P. Gas turbine-electric locomotive (800 wo 
& fig.) 
| 
Engineering. (London.) | 
1946 625 .13 € 
Engineering, No. 4 218, November 15, p. 457. 
Raising railway bridge over Tennessee river. (2 
words & fig.) 


| 

| 

1946 621 .131 .8 (.73) & 621 .438 (4 
Engineering, No. 4 218, November 15, p. 462. 

Coal-burning gas-turbine locomotive. (400 words.) 


1 
| 
1946 621 | 
Engineering, No. 4 218, November 15, p. 475; No. 42 


e 
November 22, p. 500; No. 4220, November ; 
p. 524. 
The development of the fluorescent lamp. (7 800 wor: 
fig. & diagrams. ) | 
SES oe 
1946 621 .4 
Engineering, No. 4 220, November 29, p. 512. 
Liner-wear and crankshait alignment indicator, (€ 
words & fig.) 


1946 621 132 .8 (.42) & 621 .438 (4 
Engineering, No. 4 220, November 29, p. 523. 

Gas-turbine locomotive for Great Western Railw: 
(700 words. ) 


Great Western Railway Magazine. (London. 


1846 625 .144 4 (. 
Great ees Railway Magazine, No. 11, Novemk 


Flat bottom rails. An interesting new method of driv 
the elastic spikes. (300 words & fig.) 


»urnal, Institution of Civil Engineers. (London.) 


11946 62. (01 


purnal, Institution of Civil Engineers, No. 1, November, 


Hep. 8d. 
| HENDRY (A. W.). — Photo-elastic apparatus, tech- 
| @que and materials. (2 200 words & fig.) 


The Locomotive. (London.) 


; 1946 621 .132 .6 (.42) 
the Locomotive, No. 651, November 15, p. 162. 
| New 2-4-6 Tanks for the Northern Counties Committee 


ce 621 138 3 


| 1946 621 132 8 


) JOUANNO (A. G.). — Proposed constant adhesion 
||rticulated locomotive. (1400 words & fig.) 


Mechanical Engineering. (New York.) 


| 1946 691 
‘lechanical Engineering, November, p. 943. 

SMITH Jr. (H. E.). — Corrosion is no accident. 
.6 000 words & fig.) 

| 1946 621 .431 .7 
Mechanical Engineering, November, p. 953. 

; LEWIS (C. B.) & EDWARDS (M. A.). — Electro- 
hydraulic control of Diesel-electric drives. (2000 words 
fig. ) 


| 1946 621 .431 .72 
Mechanical Engineering, November, p. 987. 

§ 000 H. P. Diesel-electric locomotive. (1100 words & 
fig. ) 


nee 


Modern Transport. (London.) 


1946 625 .232 (.94) 


Modern Transport, August 10, p. 6. 
A sleeping-car experiment in Australia. (900 words & 


fig.) 


1946 625 .242 (.42) 
Modern Transport, August 10, p. 14. 


BAILEY (D.). — Railway wagons for mineral traffic. 
Limitations on carrying capacity. (1 600 words.) 


_ 1946 621 .138 .1 (.42) 
Modern Transport, August 10, p. 15. 


Modernisation of running sheds. L. M. S. depot at Carn- 
forth. (700 words & fig.) 


on. 


1946 621 .133 .1 (.42) 
Modern Transport, August 17, p. 5. 


Oil fuel for steam locomotives. Extension of G. W. R 
experiments. (1 800 words & fig.) 


1946 656 .211 .5 (.42) 
Modern Transport, August 17, p. 17. 


Indication signs in vitreous enamel. A new type for 
Southern Railway stations. (240 words & fig.) 


1946 625 .232 (.42) 
Modern Transport, August 24, p. 5; August 31, p. 4. 


New rolling-stock for L. M.S. Royal Train. (4 500 
words & fig.) 


1946 656 .283 (.42) 
Modern Transport, August 24, p. 17. 
Three trains in collision. Report on Potters Bar Acci- 


dent. (2000 words.) 


1946 385. (09 (.54) 


Modern Transport, September 7, p. 15. 

Railways in India, Progress under State Control. 
(2 000 words.) 

1946 625 .13 (.42) 
Modern Transport, September 7, p. 20. 

An interesting G. W. R. bridge renewal. (450 words 
& fig.) 


1946 625 .232 (.42) 
Modern Transport, September 7, p. 20. 


New Southern suburban trains. Communicating com- 
partments. (400 words & fig.) 


1946 385. (09 (.485) 
Modern Transport, September 14, p. 9. 

Modernizing a Swedish private railway. Metamorphosis 
of the Bergslagen. (1 500 words & fig.) 

1946 621 13 
Modern Transport, September 21, p. 11. 


POULTNEY (E. C.). — A study in locomotive evo- 
lution, From Ramsbottom to Stanier. (950 words & fig.) 


The Oi] Engine. (London.) 


1946 621 132 .8 (.42) & 621 .438 (.42) 
The Oil Engine, No. 163, November, p. 223. 

A dual-fuel engined locomotive. A  pioncer machine 
which operates at about 55 % of the cost of a steam 
locomotive. (900 words & fig.) 


1946 621 132 .8 (.494) & 621 .438 (.494) 
The Oil Engine, No. 163, November, p. 225. 


Gas-turbine locomotive experience. Latest information 
concerning the pioneer unit. (600 words & fig.) 


— 10 — : 


Proceedings, American Society of Civil 
Engineers. (New York.) 


1940 721 9 
Proc., Americ. Soc. Civil Eng., No. 4, April, Part 1, 
p- 589. 


ERNST (G. C.). — Design of hinges and articulations 
in reinforced concrete structures. (5000 words & fig.) 


19490 
Proc., Americ. 
p- 1749 
WHITNEY (Ch. S.). — Plastic theory of reinforced 
concrete design. (7000 words, tables & fig.) 


691 & 721 .9 


Soe. Civil Eng., No. 10, December, 


1940 62. (01 & 691 
Proc., Americ. Soc. Civil Eng., No. 10, December, 
p. 1781. 


STANTON (Th. E.). — Expansion of concrete through 
reaction between cement and aggregate. (8000 words, 
tables & fig.) 


1941 624 .2 
Proc., Americ. Soc. Civil Eng., No. 1, January, p. 3. 


VOODHIGULA (O T.). — Analysis of statically in- 
determinate trussed structures by successive approxima- 
tions. (1 500 words, tables & fig.) 


1941 OPAL cll (tay 
Proc., Americ. Soc. Civil Eng., No. 1, January, p. 15. 


BURMISTER (D. M.). — Laboratory investigations of 
soils at Flushing Meadow Park. (3 500 words & fig.) 


1941 62. (01 & 691 
Proc., Americ. Soc. Civil Eng., No. 1, January, p. 33. 

HADLEY (H. M.). — Concrete in sea water: a 
revised viewpoint needed. (4000 words & fig.) 


1941 624 .2 
Proc., Americ. Soc. Civil Eng., No. 1, January, p. 47. 


BERNHARD (R. K.). — Dynamic stress analysis of 
railway bridges. (5000 words & fig.) 


1941 624 .2 
Proc., Americ. Soc. Civil Eng., No. 1, January, p. 93. 


BAKES (L.). — Rigid frames without diagonals. (The 
Vierendeel truss.) (4500 words & fig.) 


1941 624 .51 
Proc., Americ. Soc. Civil Eng., No. 2, February, p. 177. 
GRONQUIST (C. H.). — Simplified theory of the self- 
anchored suspension bridge. (5 000 words, tables & fig.) 


1941 624 .2 
Proc., Americ. Soc. Civil Eng., No. 2, February, p. 199. 
WESTERGAARD (H. M.). — On the method of 
complementary energy and its application to structures 
stressed beyond the proportional limit, to buckling and 


vibrations, and to suspension bridges. (9000 words, 
tables & fig.) 


1941 624 
Proc., American Soc. Civil Eng., No. 3, March, p. 40 
JOHNSTON (B.) & MOUNT (Ed. H.). — Anak 


words, tables & fig.) 


1941 624 
Proc., Americ. Soc. Civil Eng., No. 4, April, Part 
peo Ts 
BIRDSALL (B.). — The suspension bridge to 
cantilever problem. (4 000 words & fig.) 


{ 
} 


1941 625 .13 (.4 
Proc., Americ. Soc. Civil Eng., No. 4, April, Part, 
p- 617. | 
FELD (J.). — Tunnel construction, Sixth Avenue s} 
way, New York, N. Y. (8000 words & fig.) 


1941 624 .2 (.% 
Proc., Americ. Soc. Civil Eng., No. 5, May, p. 781. 
SMITH (L. T.) & LILLARD (P.). — Extensome 


stress measurements, North Avenue Bridge, Chicago, 4 
(5 500 words & fig.) ; 


Railway Age. (New York.) 


| 
i 
1946 621 .431 .72 (.73) & 656 .22 (.%4 
Railway Age, September 7, p. 397. 

Rolling through Michigan. (6 000 words & fig.) 


1946 621 135 .2 (.73) & 625 .212 d 
Railway Age, September 7, p. 406. 
Bethlehem Steel modernizes its 


| 
axle manufactane 
facilities. (600 words & fig.) 


1946 


625 144 4 (7 
Railway Age, September 13, p. 432. | 


This new ballast cleaner is different (2 100 words) 
fig. ) | 
1946 656 254 (.7 


Railway Age, September 13, p. 443. 


ZANE (W. F.). — C. T. C. on a 131-mile subdivisic 
(2 000 words & fig.) 


1946 


Railway Age, September 21, p. 470. 


DOULTON STOTT (R.). — One aspect of coach m 
dernization (700 words & fig.) 


625 .23 (.7 


1946 
Railway Age, September 21, p. 479. 
: 7 P. tests radio train communication, (1 800 words 
ig. 
1946 
Railway Age, September 28, p. 515. 


Roadmasters tackle problems with vigor in anm 
meeting at Chicago. (7 000 words.) 


656 .254 (.7 


625 144 .4 (.7 


‘ 


656 .254 (.73) 
way Age, September 28, p. 523. 
warlngton shows two-way yard radio. (600 words & 


46 625 .236 (.73) 
“way Age, September 28, p. 537. 
‘he B. & M.’s new « car laundry ». (70 words & fig.) 


Railway Engineering and Maintenance. 
(Chicago.) 


p44 625 .144 (.73) 
‘Wway Engineering and Maintenance, May, p. 438. 


irsey Central lays 78-ft. rails in two-miles test track. 
_ 00 words & fig.) 


625 .144 .1 (.73) & 665 .882 (.73) 
jlway Engineering and Maintenance, June, p. 522. 


JAMPBELL (F. G.). — E. J. E. E. lays 51/2 miles 
welded rail. (2800 words & fig.) 


625 .144 .1 (.73) & 665. 882 (.73) 


‘tlway Engineering and Maintenance, July, p. 608. 


“ric welds Otisville tunnel rails in track by Thermit 
-fusion process. (3500 words & fig.) 


621 392 (.73); 625 .143 (.73) 
& 665 .882 (.73) 


lfilway Engineering and Maintenance, August, p. 698. 


625 .144 (.73) 


ilway Engineering and Maintenance, August, p. 706. 


NY. E. W. adopts giant tie plate for use at severe lo- 
jons. (2400 words & fig.) 


1944 625 .143 .3 (.73) 
‘ilway Engineering and Maintenance, Decemb., p. 1134. 
Maul blows on webs crack rails at low temperatures. 


1500 words & fig.) 


1944 625 .174 (.73) 
iilway Engineering and Maintenance, Decemb., p. 1137. 
SUGHRUE (T. G.) & RICHARDSON (L.). — Snow 
alter proves worth at this large station. (1500 words 


} fig. ) 


Railway Gazette. (London.) 


1946 625 .143 .1 (.42) 
uilway Gazette, No. 7, August 16, p. 178. 
Flat-bottom track in Great Britain. (750 words & fig.) 


1946 621 .335 (.494) 


Railway Gazette, No. 7, August 16, p. 180. 
New electric locomotives for Létschberg railway. (2 300 
words & fig.) 


1946 625 13 (.944) 
Railway Gazette, No. 7, August 16, p. 187. 

The new Hawkesbury river bridge. (1000 words & 
fig.) 


1946 621 .133 .1 (.42) 


Railway Gazette, No. 7, August 16, p. 194. 
More oil-burning locomotives are to be used on the 
G. W. R. (200 words & fig.) 


1946 385 .517 .7 (.42) 


Railway Gazette, No. 8, August 23, p. 203. 
G. W. R. housing scheme difficulties. (850 words.) 


1946 


Railway Gazette, No. 8, August 24, p. 210. 
Railway planning in Copenhagen. (900 words & fig.) 


388 (.489) 


1946 621 .95 (.42) 


Railway Gazette, No. 8, August 23, p. 212. 
Auto-pneumatic indexing drilling jig. (450 words & 


fig.) 


1946 
Railway Gazette, No. 8, August 23, p. 213. 

The Henschel condensing locomotive. (1200 words & 
fig.) 

1946 656 .253 (.42) 
Railway Gazette, No. 8, August 23, p. 214. 


Northallerton to Darlington resignalling, L. N.E. R. 
(2 400 words & fig.) 


1946 385. (09 (.47) 
Railway Gazette, No. 8, August 25, p. 224. 

KOVALEV (J.). — Development of Soviet railway 
transport. (1 200 words.) 


621 132 .8 


1946 656 .283 (.42) 
Railway Gazette, No. 9, August 50, p. 250. 

Ministry of Transport Accident Report. Potters Bar, 
L. N. E. R. : February 10, 1946. (3800 words & plan.) 


1946 621 13271 C13) 
Railway Gazette, No. 10, September 6, p. 266. 

POULTNEY (E. C.). — Modern American locomo- 
tives. The comparison of powers and design features of a 
number of leading types. (5 500 words, table & fig.) 


1946 385 (.07 (.42) 


Railway Gazette, No. 10, September 6, p. 272. 
Training centre for L. N. E.R. clerical staff. 
words & fig.) 


1946 656 .212 6 (.42) 


Railway Gazette, No. 10, September 6, p. 277. 
Douglas high-lift truck and stillage system. 
words & fig.) 


(1 400 


(750 


a 


Railway Mechanical Engineer. (New York.) 


1946 621 .132 (.73) 
Railway Mechanical Engineer, May, p. 239. 

KERR, (Charles, Jr.). — A look at locomotives of to- 
morrow. (5000 words & fig.) 


1946 621 .13 (.73) 
Railway Mechanical Engineer, May, p. 249. 

A. R. E. A. reports on locometive economics, 
words. ) 


(6 400 


1946 621 .392 (.73) & 625 .245 (.73) 
Railway Mechanical Engineer, May, p. 254. 
Ali-welded cor-ten hopper. (900 words & fig.) 


1946 625 .23 (.73) 
Railway Mechanical Engineer, May, p. 260. 
Terminal conditioning passenger cars. (4 700 words.) 


1946 625 .245 (.73) 
Railway Mechanical Engineer, May, p. 263. 

Hopper-car program at Mc Comb shops (600 words & 
fig.) 


1946 621 138 .5 (.73) 
Railway Mechanical Engineer, May, p. 271. 

Light and power for the Diesel locomotive shop. (1 900 
words & fig.) 


1946 625 .233 
Railway Mechanical Engineer, May, p. 276. 

Is 15 foot candles the upper limit for passenger cars? 
(1 00° words & fig.) 

1946 656 .254 (.73) 
Railway Mechanical Engineer, May, p. 278. 

Seaboard tests train radio warning signals, 
words & fig.) 


(750 


1846 621 .431 .72 (.73) 
Railway Mechanical Engineer, June, p. 289. 

Ingolls builds first Diesel locemotive. (2000 words & 
fig.) 


1946 
Railway Mechanical Engineer, June, p. 292. 
STUEBING (A. F.). — A corrective fer high tare. 
(5 600 words & fig.) 


1946 621 .132 .5 (.73) 
Railway Mechanical Engineer, June, p. 295. 

Chicago & North Western 4-8-4 locomotives modernized. 
(2 500 words & fig.) 


625 .24 (0 


1946 614 8, 621 .431 .72 & 693 
Railway Mechanical Engineer, June, p. 299. 

Causes and remedies of fires in Diesel locomotives. 
(2 700 words.) 


1946 ; 625 .212 
Railway Mechanical Engineer, June,.p. 310; July, p. 354. 

BARTHELEMY (P. P.). — Handling treight-car 
wheel changes. (5 500 words & fig.) - 


| 


| 
a 
t 


University of Illinois Bulletin. (Urbana,, 


| 

1943 625 .143 .3 4 
University of Illinois Bulletin, No. 33, April 6. ‘ 
ALLEMAN (N. J.), CRAMER (R. E.) & JE 
(R. 8.). — Ninth progress report of the joint in” 
gation of fissures in railroad rails, (16 pp. Tllustrad 


625 .143 3 


1943 


investigation of shelly spots in railroad rails. (1 
Illustrated. ) 


1943 | 
University of Illinois Bulletin, No. 35, April 20. 

ALLEMAN (N. J.). — First progress report of 
investigation of fatigue failures in rail joint bars. (1: 
Illustrated. ) 


1943 6 
University of Dlinois Bulletin, No. 38, May 11. | 
RICHART (F. E.) & WILLIAMS (C. B., Jr.) 
Tests of composite timber and concrete beams. (6 
Hlustrated. ) | 


1943 624 2 & 
University of Illinois Bulletin, No. 40, June 22. | 
JHNSEN (V. P.). — Ultimate strength of reinfd 
concrete beams as related to the plasticity ratil 
concrete. (62 pp. Illustrated.) 


1943 6391 & 
University of Illinois Bulletin, No. 45, June 29. 
DRAFFIN (J. 0.). — A brief history of lime, cent 
concrete and reinforced concrete. (48 pp.) | 
| 


1943 
University of Illinois Bulletin, No. 46, July 6. 

JENSEN (V. P.), KLUGE (R. W.) & WILLE 
(C. B., Jr.). — Highway slab-bridges with cu 
Laboratory tests and proposed design method. (88! 
tables & fig.) 


| 
In Spanish. | 


Boletin de la Asociacion Internacional 
Permanente del Congreso Panamericano 
de Ferrocarriles. (Buenos-Aires.) 


1946 385. (09 | 
Boletin de la Asoc. intern. perm. del Congreso 
americ. de Ferrocarriles, septiembre-octubre, p. 
MARTINS COSTA (P.). — El transporte ferroy 
en el Brasil al termino del conflicto mundial y la a 
sicion del material de traccion diesel-electrico. (| 
palabras. ) 


1946 625 144 .1 (.460) & 665 .882 (. 
Boletin de la Asoc. intern. perm. del Congreso 
americ. de Ferrocarriles, septiembre-octubre, p. 
MONEVA (F.). — La soldadura aluminotermic 
carriles en las lineas ferreas. (3 500 palabras.) 


J ae 


Ferrocarriles y Tranvias. (Madrid.) 


625 .2 (01 


7 ae — El Aeentiet en el trans- 
Le le ferroviario. (6 000 palabras & fig.) 


625 .143 3 


"MASADO (T. F.). — Un nuevo defecto de fatiga en 
. (1 200 palabras.) 


656 (.42) 
i lrocariles y Tranvias, febrero, p. 78. 


‘ropuesta sobre el transporte de la postguerra en In- 
\ pera. (Communication de B. D. Richards a l’Insti- 
j}on of Civil Engineers, d’apres la « Railway Gazette » 


joa 385. .524 (.460) 

\lrocarriles y Tranvias, marzo, p. 96. 

“TUTIERREZ SEGURA (J. F.). — Primas a la pro- 
cién en los talleres generales de la RENFE. (2 000 

_ jabras. ) 


385. (09 (.460) 


(E.). — Ferrocarriles navarros. (1 500 
abras & fig.) 
‘944 625 .42 (.460) 


jprocarriles y Tranvias, marzo, p. 110. 


-SABRERA (J. B.). — La nueva linea del « Metro » 
Madrid. (1 500 palabras & fig.) 


(944 
viierocarriles y Tranvias, abril, p. 142. 
ENDIZABAL Oe .). — Esfuerzos y deformaciones de 


}gen térmico en los tramos metalicos de vigas rectas. 
(500 palabras & fig.) 


‘11944 
\rrocarriles y Tranvias, abril, p. 154. 


\SABRERA (F.). — Reparaci6n del time! de San 
1Zaro, en la linea de Oviedo a la de Ujo a Trubia, de 
| « Vasco Asturiana ». (800 palabras & fig.) 


624 .2 


625 .13 (.460) 


14944. 621 .33 (.460) 
rrocarriles y Tranvias, mayo, p. 189. 


FERNANDEZ CANO (A. H.). — La electrificacion de 
‘teas férreas. (1500 palabras & fig.) 


j)1944 621 .33 (.460) 
jrrocarriles y Tranvias, mayo, p. 192. 

|BUENO (P. G.). — Electrificacién de transportes ter- 
stres. (12 000 palabras. ) 


1944 621 .31 (.460) 


brrocarriles y Tranvias, mayo, p. 205. 


IGRASSET JAMAR (J. L.). — La produccién de 
: ergia y las electrificaciones ferroviarias. (8 000 palabras 


fig.) 


| 
| 


1944 621 .33 (.460) 
Ferrocarriles y Tranvias, mayo, 218. 

VIANI (MC). — La clecirilicacion de Madrid a Avila 
y Segovia. (11000 palabras & fig.) 

1944 621 .335 (.460) & 621 .338 (.460) 
Ferrocarriles y Tranvias, mayo, p. 236. 


DEL CASTILLO (A.). — Locomotoras y unidades de 
tren. (10 000 palabras & fig.) 


1944 
Ferrocarriles y Tranvias, mayo, p. 259. 
ALEC (Tees) Subestaciones convertidoras 
energia. (4000 palabras & fig.) 


1944 621 .332 (.460) 
Ferrocarriles y Tranvias, mayo, p. 270. 

ANGULO ALVAREZ (A.). — La linea de contacto. 
(2000 palabras & fig.) 


1944 
Ferrocarriles y Tranvias, mayo, p 
LAZARO (M.). — Las 
(2000 palabras & fig.) 


621 .331 (.460) 
de 


656 .256 .3 (.460) 
274. 


jretieonee de seguridad. 


1944 621 33 (.460) & 654 (.460) 


Ferrocarriles y Tranvias, mayo, p. 278. 
ESPINO Y ESPINO (F.). — la comunicaciones tele- 


fonicas. (4000 palabras & fig.) 

1944 621 .33 
Ferrocarriles y Tranvias, mayo, p. 289. 

HUG (Ad. M.). — Cuestiones econémicas de la 


traccién eléctrica en explotacién. (3 500 palabras. ) 


Revista de Obras Publicas. (Madrid.) 


1946 62. (01 & 691 
Revista de Obras Publicas, noviembre, p. 502. 

SANTOLARIA (E.). — Un cuento... de verdad sobre 
compacidad de hormigones. (1 800 palabras, 3 cuadros & 


fig.) 


In Italian. 


Giornale del Genio Civile (Roma). 


1946 
Giornale del Genio Civile, luglio-agosto, p. 354. 
GHERARDELLI (L.). — Criteri idraulici nell’ archi- 
tettura dei ponti a pili luci. (2.000 parole & fig.) 


624 6 


L’Ingegnere. (Milano.) 
1946 624 .2 & 721 9 
L’Ingegnere, settembre, p. 713. 
PEDOTTI (M.). — Nuovi metodi di calcolo per le 
travi inflesse in cemento armato : il metodo Gebauer. 
(5 000 parole & fig.) 


Rivista tecnica delle Ferrovie italiane. (Roma.) 
1943 625 .245 (.45) 


Rivista tecnica delle ferrovie italiane, 15 gennaio, p. 1. 


DEL GUERRA (G.). — Carri-serbatoio di tipo alleg- 
gerito per trasporto di carburanti. (2400 parole & fig.) 


1943 621 .392 (.45) 
Rivista tecnica delle ferrovie italiane, 15 gennaio, p. 6. 

PROSPERI (L.) & DE ROSA (G.). — La saldaturo 
elettrica e la sua applicazione nella costruzione delle car- 
penterie metalliche leggere ed in particolare dei pali a 
traliccio. (9 000 parole & fig.) 


1943 533, 625 .23 & 656 .221 
Rivista tecnica delle ferrovie italiane, 15 gennaio, p. 21. 


LATTANZI (B.). — Metodi, attrezzature ed risultati 
aerodinamici di prove su modelli dei veicoli terrestri. 
(8 000 parole & fig.) 


1943 625 111 & 625 144 .2 
Rivista tecnica delle ferrovie italiane, 15 marzo, p. 69. 


GIORGI (G. de). — Communicazioni fra binari paral- 
leli in curva circolare. (2500 parole & fig.) 


1943 656 .256 & 656 .258 
Rivista tecnica delle ferrovie italiane, 15 marzo, p. 74. 

GUZZANTI (C.). — L’impego dei circuiti di binario 
negli impianti di apparati centrali. (13 000 parole, tavole 
& fig.) 


1943 625 .214 
Rivista tecnica delle ferrovie italiane, 15 aprile, p. 97. 
MARIANT (R.). — Un nuovo tipo di cuscinetti per 


veicoli ferroviari. (1000 parole & fig.) 


1943 625 .244 (.45) & 656 .225 (.45) 
Rivista tecnica delle ferrovie italiane, 15 aprile, p. 100. 

MASCINI (A.). — I] trasporto di derrate alimentari 
congelate a bassa temperatura. (15 000 parole & fig.) 


1943 624 .32 (.45) 
Rivista tecnica delle ferrovie italiane, 15 maggio, p. 129. 
_ POLSONT (G.). — Costruzione di stilate pendolari per 
i aie: di un yiadotto metallico. (2 400 parole, tavole 
W 11g. 


1943 621 .335 
Rivista tecnica delle ferrovie italiane, 15 maggio, p. 138. 
MARTINELLI (M.). — Esperimento di locomotiva 
elettrica a corrente continua a 3000 V. munita di motori 
con eccitazione composta eseguito dalle Ferrovie dello 


Stato. (5 500 parole & fig.) 


1943 625 172 (.45) 
Rivista tecnica delle ferrovie italiane, 15 gingno, p. 165. 
LIDONNICI (A.). — L’apparechio Pollak-Charvat 
registratore dello scartamento e della sopraelevazione del 


binario. (3 000 parole & fig.) 


| 
ee 0 ges | 
| 


1943 656 | 
Rivista tecnica delle ferrovie italiane, 15 giugno, p. | 
15 luglio, p. 214. i 


MASCINI (A.). — La sicurezza nel trasporto deij 
pienti contenenti gas compressi, liquefatti e disciolti | 
pressione. (12000 parole, tavole & fig.) 


| 

1943 656 24 
Rivista tecnica delle ferrovie italiane, 15 luglio, p.} 
STAGNI (E.). — Un criterio per la scelta dell¢ 
convenienti composizioni di treno in caso di tr} 
intensi. (7000 parole, tabelle & fig.) 


1943 625 .25 & 62! 
Rivista tecnica delle ferrovie italiane, 15 agosto, p.) 
FASOLI (M.). — Una semplificazione ed un per: 
namento nell’ apparecchiatura del freno degli el« 
treni. (2000 parole & fig.) 


In Dutch. 


sana 


Spoor- en Tramwegen. (Utrecht.) 


1944 385 .1 (. 
Spoor- en Tramwegen, Nr 4, 12 Februari, p. 44. 

De saneering der Zwitsersche Bondsspoorwegen. (4 
woorden & fig.) | 


1944 621 1 
Spoor- en Tramwegen, Nr 4, 12 Februari, p. 47. | 
DERENS (L.). — 2B 1 « Atlantic » sneltrein lo 
tieven. (1 200 woorden & 1 tabel.) 


oenncmanpene a ae cememee 


1944 621 33 (| 
Spoor- en Tramwegen, Nr 5, 26 Februari, p. 53. 
VAN LESSEN (H. J.). — De electrische tracti 


1944 
Spoor- en Tramwegen, Nr 5, 26 Februari, p. 60; 
IE WME Eo Ts THER INS 7, P26) Wikre, jo, SS 
FRANCKEN (A. D.). — Uit het heden en het 
den van den « New-York Central Railroad ». 

woorden & fig.) 


1944 


Spoor- en Tramwegen, Nr 6, 11 Maart, p. 73; 
8 April, p. 99. 
Het « slippen » van treindeelen. (1 800 woorden & 


1944 625 .232 (.492) & 625 .234 (. 
Spoor- en Tramwegen, Nr 7, 25 Maart, p. 77. | 

VAN ELDIK THIEME (H. C. A.). — De inrich 
voor luchtbehandeling van het Bioscooprijtuig. ( 
woorden & fig.) 


1944 656 .225 (09 & 656 .261 
Spoor- en Tramwegen, Nr 8, 8 April, p. 89. 
REITSMA (8. A.). — Van oude wijn en nieuwe 


ken. (A propos des containers et de |] histo: 
(1 800 woorden & fig.) ee | 


i 
} 
i 
| 


— 1 


i 625 .172 (.493) 
woor- en Tramwegen, Nr 9, 22 April, p. 103. 
LUYTEN (KE. F. P.). — Instandhouding van de nivel- 


tring van het spoor door de methode der gemeten op- 
yoging. (5 000 woorden & fig.) 


656 .251 


\VERSTEGEN (J. H.). — Over meervoudige seinbeel- 
jn. (Multiple aspect signals.) (1500 woorden & fig.) 


/1944 625 112 
boor- en Tramwegen, Nr 11, 20 Mei, p. 127; Nr 12, 
f 5 Juni, p. 143; Nr 13, 17 Juni, p. 151; Nr 14, 1 Juli, 
Dao Nre los logdulin pal 7SeaNr 16. 20Rsulis 
eee tOO ee Nr i 28 Amoustus.es poy 2Ols Ne: 
| 18 Augustus, p. 217. 

(REITSMA (8. A.). — Hen en ander over spoorwijdten, 
‘eer in het bijzonder over de toepassing van « smalle » 
soorwijdten in Nederlandsch-Indié. (2600 woorden & 
s+) 


1944 656 .225 (.492) & 656 .261 (.492) 
yoor- en Tramwegen, Nr 11, 20 Mei, p. 145. 


)}HELLINGS (J. B.). — Het vervoer in spoorweg- 
Jadkisten. (1 000 woorden.) 


9) 


1944 656 .253 (.43) & 656 .256 3 (.43) 
Spoor- en Tramwegen, Nr 12, 3 Juni, p. 139. 


LAPONDER (A. J.). — De daglichtseinen van de 
« Stadtbahn ». (3000 woorden & fig.) 


1944 625 .231 (.492) 
Spoor- en Tramwegen, Nr 13, 17 Juni, p. 155. 


KARSKENS (J. J.). — Een merkwaardige verbou- 
wing van rijtuigen 1ste en 2¢e klasse. (1 600 woorden & 
fig. ) 


1944 385. (09 (.61) 
Spoor- en Tramwegen, Nr 13, 17 Juni, p. 158. 

De spoorwegen Tripolitanié. (600 woorden 
kaart. ) 


& 


van 


In Portuguese. 


Gazeta dos Caminhos de ferro. (Lisboa.) 


1946 385. (09 (.44) 
Gazeta dos Caminhos de ferro, n° 1414, 16 de Novembro, 
Dead 
GUERRA MAIO. — Os progressos dos Caminhos de 
Ferro Franceses. (1000 palavras.) 


M. Weissenbruch & Co., Ltd., Printer to the King. 49, rue du Poineon, Bruxelles. 
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